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(5) Bare Conductors. Bare conductors shall not be taped.

(6) Terminals. Where metal raceway or other metallic covering is ﬁsed in the
battery room, at least 12 inches of the condiwctor at the end connected to a cell
terminal shall be free from the raceway or metallic covering and shall be bushed by
a substantial glazed ingulating bushing. The end of the raceway shall be sealed
tightly to resist the entrance of electrolyte by spray or by creepage Sealing com-

pound, rubber insulating tape or other suitable material shall be uged for this

Urpose.
PATERe SPFECIAL OCCUPANCIES

CHAPTER E~500
HAZARDOUS LOCATIONS

E-500,01. Scope.

(1) The provisions of Chapters E-500 - E-503 apply to locations in which the

administrative authority judges the apparatus and wiring to be subject to the
conditions indicated by the following classifications. It is intended that each
room, Section or area (including motor and generator rooms, and rooms for the en=
closure of control equipment) shall be considered individually in detemmining its
classification. Except as modified in Chapters E-500 - E-503, all other applicable
rules contained in this Code shall apply to electrical apparatus and wiring in-
stalled in hazardous Jocations. For definitions of "approved" and "explosion~proof" -
as used in these Chapters, refer to Chapter E-100; "dust~ignition-proof" is defined
in E~502.01.

(?) Equipment and associated wiring approved as intrinsically safe may be in~
stalled in any hazardous location for which it is approved, and the provisions of
Ghapters E~500 ~ E-517 need not apply to such installation. Intrinsically safe
equipment and wiring 1ls incapable of releasing sufficient electrical energy under
normal or aknormal conditions to cause ignition of a specific hazardous‘atmOSpheric
mixture. Abnormal conditions will include accidental damage to any part of the

equipment or wiring,insulation or other failure of electrical components, application
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of over-voltage, adjustment and maintenance operatiouns, and other similar conditiocns.

Note 1. Through the exercise of ingenuity in the layout of electrical installa-
tionslfor hazardous locations, 1t is frequently possible to locate much of the e-
quipment in less hazardous or in non-hagzardous areas and thus to reduce the amount
of special equipment required. In gome cases, hazards may be reduced or hazardous
areas limited or eliminated by adequate positive-pressure ventilation from a source
of clean air in conjunction with effective safeguards against ventilation failure.
It is recommended that the administrative aubthority . be consulted before such
layouts are prepared. It is recommended also that the adninigtrative authority be
familiar with such recorded industrial experience as well as with such standards of
the National Fire Protection Association as ﬁay be of use in the classification of
various areas with respect to hazard.

Note 2. For recommendations for protection against static electricity hazards,
refer to the standards of the National Fire Protection Association bn this subject.

E~500.02. Special Precaution.

(1) The intent of Chapters E--500 - E-503 is to require a form of construction
of equipment, and of installation that will insure safe performance under conditions
of proper use and meintenance. It, therefore, is assumed that inspection author-
ities and users will exercise more than ordinary care with regard to installation
and maintenance. |

(2) The characteristics of various atmospheric mixtures of hazardous gases,
vapors and dusts depend on the specific hazardous material involved. It is necess-
ary therefore that equipment be approved not only for the class of location but also
for the specific gas, vapor or dust that will be present.

Nute: For purposes of testing and approval, various atmdspheric mixtures have
been grouped on the basis of their hazardous characteristics, and facilities have
been made available for testing and approval of equipment for use in the following

atmospheric groups:
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Group A, Atmospheres containing acetylene;

Group B, Atmospheres containing hydrogen, or gases or vapors of equivalent
hazard such ag manufactured gas;

Group O, Atmospheres containing ethyl-ether vapors, ethylene, or cyclo-propane;

Group D, Atmospheres conteining gasoline, hexane, Raphtha, benzine, butane,
propane, alcohol, acetone, benzol, lacquer solvent vapors or natural gas;

Group E, Atmospheres containing metal dust, including aluminum, magnesium, and
their commercial alloys; and other metals of similarly hazardous characteristics;

Group F, Atmospheres containing carbon black, coal or coke dust;

Group G, Atmospheres containing flour, starch, or grain dusts.

E-500.03.__Specific Occupancies.

See Chapters E-510 o E-517 inclusive for rules applying to garages, ailrcraft
hangars, gasoline dispensing and service stations, bulk storage plants, finishing
processes, and flammable anesthetics.

B-500.04s_ Clags T Locations.

Class I locations are those in which flammable gases or vapors are or may be
present in the alr in quantities sufficient to produce explosive or ignitible mix-
tures. Class I. locations shall include the following:

(1) Class I, Division 1. Locations (a) in which hazardous concentrations of

flammable gases or vapors exist continuously, intermittently, or periodically under
normal operating conditions, (b) in which hazardous concentrations of such gases or
vapors may exist frequently because of repair or maintenance operations or hecause
of leakage, or (c) in which breakdown or faulty operation of equipment or processes
which might release hazardous concentrations of flammable gases or vapors, might
also cause gimultaneous failure of electrical equipment.

Note: This classification would usually include locations where {lammable
volatile liquids or 1iquefied flammable gases are transferred from one container ‘o

another; interiors of spray booths and areasg in the vicinlty of spraying and paint-

ing operations where volatile flammable solvents are used; locations contalning open
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tanks or vats of velatile flammable liquids; drying rooms or compartments for the
evaporation of flammable solvents; locations conteining fat and oil eXtraction appar—
atus using volatile flammable golvents; portions of cleaning and dyeing plants where
hazardous liquids are used; gas generator rooms and other portions of gas manufact-
uring plants where flammable gas may escape; inadequately ventilated pump rooms for
flammable gas or for volatile flammable liquids; and all other locations where
hazardous concentrations of flammable vapors or gases are likely to occur in the
course of normal operations.

(2) Class I, Division 2. Locations (a) in which flammable volatile liquids

or flammable gases are hondied, processed or used, but in which the hagardous 1iq-
uids, vapors or gases will .ormally be confined within closed containers or closed
systems from which they can escape only in case of accidental rupture or breakdoﬁn
of such containers or systens, o»r in case of abnormal operation of equipment, (b)
in which hazardous concentrations of gases or vapors are normally prevented by
positive mechanical ventilation, but which might become hazardous through failure
or abnormal operation of the ventilating equipment, or (c) which are adjacent to
Class I, Division 1 locations, and to which hazardous concentrations of gases or
vapors might occasionally be communicated unless such communication is prevented by
adequate positive-pressure ventilation from a source of clean air, and effective
safeguards against ventilation failure are pmw vided.

Note 1. Thig classification would usually include locations where flammable
volatile liquids or flarmable gases or vapors are used, but which, in the judgment
of the edministrative; authority, would become hazardous only in case of an accldent
or of some unusual operating condition. The quantity of hazardous material that
might escape in case of accident, the adequacy of ventilating equipment, the total
area involved, and the record of the industry or business with respect to explo~
sions or fires are all factors that should receive consideratién in determining the

classification and extent of each hazardous area.
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Note 2. Piping without valves, checks, meters and similar devices would not
ordinarily be deemed to introduce a hazardous condition even though used for hag-
ardous liquids or gases. Locations used for the storage of hazardous liguids or of
liquefied or compressed gases in sealed cqntainers wourld not normmally be considered
hazardous unless subject to other hazardous conditions also.

E~500.05. Class II Iocations.

Class II locations are those which are hazardous because of the presence of com-
bustible dust. Clasg II 1o¢ations shall include the following:

(1) Clasg II, Division 1. Locations (a) in which combustible dust is or may
be in suspension in the air continuously, intemmittently, or periodically under
normal operating conditions, in quantities sufficient to produce explosive or
ignitible mixtures, (b) where mechanical failure or sbnommel operation of machin-
ery or equipment might cause such mixtures to be produced, and might also provide
a source of ignition through simultaneous failure of electrical equipment, operatiqn
of protection devices, or from other causes, or (e¢) in which dusts of an electric-
ally conducting naturé may be present.

Note 1. This classification would usually include the working areas of grain
handling and storage plants; rooms containing grinders or pulverlzers, cleaners,
graders, scalpers, open conveyors or spouts, open bins or hoppers, mixers or blend-
ers, automatic or hopper scales, packing machinery, elevator heads and boots, stock
distributors, dust and stock collectors (except all-metal collectors vented to the
outside), and all similar qust producing machinery and equipment in grain process-
ing plants, starch plants, sugar pulverizing plants, malting plants, hay grinding
plants, and other occupancies of similar neture; coal pulverizing plants (except
where the pulverizing equipment is essentially dust-tight); all working areas where
metal dusts and powders are produced, processed, handled, packed or stored (except
in tight containers); and all other similar locations where combustible dust may,

under normal operating conditions, be present in the air in quantities sufficient
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to produce explosive or ignitible mixtures.

Note 2. Combustible dusts which are electrically non-conducting will include
dusts produced in the handling and processing of grain and grain products, pul-
verized sugar and cocos, dried egg and milk powders, pul-
verized spices, starch and pastes, potato and woodflour, oil meal from beans and
seed, dried hay, and cther organic materials which may produce combustible dusts
when processed or handled. FElectrically conducting non-metallic dusts will in-
clude dusts from pulverized coal, coke and charcoal. Metallic dusts from magnes-

ium, aluminum aad aluminum bronze are particularly hazardous and every precaution

must be taken to avoid ignition and explosion.

(2) Class II. Divisiéh 2. Locations in which combustible dust will not nor-
mally be in sﬁspension in the air, or will not be likely to be thrown into sus-
pension by the normal operation of equipment or apparatus, in quantities sufficieut
to produce explosive or ignitible mixtures, but (a) where deposits or accumulations
of suéh dust may be sufficient to interfere with the safe dissipation of heat from
electrical équipment or apparatus, or (b) where such deposits or accumulations of
dust on, in, or in the vicinity of electrical equipment might be ignited by arcs,
sparks or burning material from such equipment.

Note: Locations where dangerous concentrations of suspended dust would not be
likely, but where dust accumulations might fomm on, or in the vicinity of electrical
equipment, would include rooms and areas conteining only closed spouting and con-
veyers, cloéed bins or hoppers, or machines and equipment from which appreciable
quantities of dust would escape only under abnormal operating conditions; rooms ox
areas adjacent to locations described in E-500.05(1), and into which explosive or
ignitible concentrations of suspended dust might be communicated only under abnor-
mal operating conditions; Iodms or areas where the formation of explosive or ig~
nitible concentrations of suspended dust is prevented by the operation of effec-
tive dust control equipment; warehouses and shipping rooms where dust producing
materials are stored or handled only in bags or containers; and other similar lo-

cations.
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E-%00.06. _ Class III Locations.

Glass III locations are those which are hazardous because of the presencé of
easlily ignitible filbers or flying, but in which such fibers or flyings are not
likely to be in suspension in alr in quantities sﬁfficient to produce ignitible
mixtures. Class III locations shall include the following:

(1) Class ILL. Division 1. Locations in which easily ignitible fibers or
materials producing combustible flyings are handled, manufactured or used.

Note 1. Such locations would include some parts of rayon, cotton and other
textile mills; combustible fiber manufacturihg and processing plants; cotton gins
and cotton-seed mills; flax processing plants; clothing manufacturing plants; wood-
working plants; and establishments and industries involving similar hazardous pro-
cesses or conditions.

Note 2., Easily ignitible fibers and flyings will include’rayon, cotton (in-
cluding cotton linters and cotton waste), sisal or henequen, istle, jute, hemp,
tow, cocoa fiber, oakum, baled waste kapok, Spanish moss, excelsior and other ma-~
terials of similar nature. :

(2) Class III. Divisjon 2., Locations in which easily ignitible fibers are

stored or handled (except in process of manufacture).
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CEAPTER E~501
CIASS I INSTALLATIONS _ HAZARDOUS LOCATIONS
E-501.01. General.

The general rules of this Code shall apply to the installation of electrical
wiring and equipment in locations classified as Class I under E-500.04 except as
modified by this Chapter.

F-501.02. _Transformers and Capacitors.

The installation of transformers and capacitors shall conform to the following:

(1) Class. I, Division 1. In Class I, Division 1 1ocationé,vtransformers and
capacitors shall conform to the following: .

(2) Coptainine a Lionid that Will Burn. Transformers and capacitors
containing a liquid that will burn shall be installed only in approved vaults, which
shall conform to E-450.41 to E-450.48 inclusive, and in addition, 1. there shall be
no door or other communicating opening between the vault and the hazardous area, 2.
ample ventilation shall be provided for the continuous removal of hagzardous gases or
vaypor, 3. vent openings or ducte shall lead to a safe location outside of buildings,
and 4. vent ducts and openings shall be of sufficient area to relieve explogion
pressures within the vault, and all rortions of ﬁent ducts within the buildings
shall be of reinforced concrete construction.

(b) Hot. Containing a Liquid that Will Burn. Transformers and capacitor:
which do not contain a liquid that will burn shall 1. be installed in vaults con-
forming to the requirements of E-501.02(1) (a), or 2. be approved for Class I loca-
tions (explosion-proof).

(2) Class. I, Division 2. In Class I, Division 2 locations, transformers and
capacitors shall confom to E-450.21 to E-450.25 inclusive.
£E-201.03. Meters, Ingtruments and Relays.

The installation of meters, instruments and relays shall conform to the follow~
ing:

(1) Class I, Division 1. In Class I, Division 1 locations, meters, instruments
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and relays, including kilowatt-hour meters, instrument transformers and resistors,
rectifiers and thermionic tubes, shall be provided with enclosures approved for
Class I locations.

Note: It is recommended that such equipment be located outside of the hazard-
ous area where practicable.

(2) Class I. Division 2. In Class I, Division 2 locations, meters, instru-
ments and relays shall conform to the following:

(a) With Make or Break Contacts. Meters, instruments, and relays in
which are incorporated contacts for making or breaking current shall conform to
E-501.02 (1) unless general purpose enclosures are provided and such contacts are
1. immersed in oil, or 2. enclosed within a chamber hermetically sealed against the
entrance of gases or varors.

(b) BResigtors and Similar Eguipment. Resistors, resistance devices,
thermionic tubes, and rectifiers, which are used in or in connection with meters,
instruments and relays, shall conform to E-501.03(1), except that enclosures may
be of general purpose type when such equipment is without meke and break or sliding
contacts (other than slide-wire contacts in potentiometers used in conjunction with
thermocouples) and when the maximum operating temperature of any exposed surface
will not exceed eighty per cent (80%) of the ignition temperature in degrees Centi-~
grade of the gas or vapor involved as determined by A.S.T.M. test procedure (Desig-
nation D286-10),

(¢) Without Make or Break Contacts. Transformer windings, impedance

coils, solenoids, and other windings which do not incorporate sliding or make or
break contacts shall be provided with enclosures which may be of general purpose
type where vents adequate to pemmit prompt escape of any gases or vapors are pro-
vided.

(@) General Purpose Assemblies. Wherehn assembly is made up of compon-
ents for which general purpose enclosures are acceptable under E-501.03(2) (a) (b) (c),

a single general purpose enclosure is acceptable for the assembly. Where such an
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assembly includes any of the equipment described in E-501.03(2) (b) the maximum ob-
tainable surface temperature of any component of the agsembly shall be clearly and
permanently indicated on the outside of the enclosure.

E=501.04. Wirine Methods.

Wiring methods shall conform to the following:

(1) Class I Division 1. In Class I, Division 1 locations, threaded rigid metal

corduit or Type MI cable with temmination fittings approved for the location shall be
the wiring method employed. All hoxes, fittings, and joints shall be threaded for
connection to conduit or cable texmiﬁations, and shall be explosion-proof. Threaded
Jointe shall be made up with at least five threads fully engaged. Type MI cable
shall be installed and supported in a manner to avoid tensile stress at the te i na~
tion fittings. Where necessary to employ flexible connections, as at motor termin-
als, flexible fittings approved for Class I locations (explosion-proof) shall be
used.

(2) Class I, Divigion 2. In Class I, Division 2 locations, threaded rigid
metal conduit or Type MI cable with temmination fittings épproved for Class I lo-
cationé shall be the wiring method employed. Type MI cable shall be installed in
a manner to avoid tensile stress at the termination fittings. Where provision must
be made for limited flexibility, as at motor terminals, Fflexible metal fittings,
flexible metal conduit with approved fittings, or flexible cord approyed for extra
hard usage and provided with approved bushed fittings shall be used. An additional
conductor for grounding shall be included in the flexible cord unless other accept~
able means of grounding are provided.

E=501.05,__Sealing.

’ "] Seals are provided in conduit systems to prevent the passage of gases,
vapors or flames from one portion of the electrical installation to another through
the conduit. Such communication through Type MI cable is inherently prevented by
construction of the cable, but sealing compound is used in cable temmination fittings

to exclude moigture and other fluids from the cable insulation, and shall be of a
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type approved for the conditions of use. Seals in conduit systems shall conform to
the following:
(1) Class I, Division 1. In Class I, Division 1 locations, seals shall be
located as follows:

(a) In each conduit run entering an enclosure for switches, circult-
breakers, fuses, relays, resistors or other apparatus which mey produce arcs,; sparks
or high temperatures. Seals shall be placed as close as practicable and in no case
more than 18 inches from such enclosures.

(b) In each conduit run of 2-inch size or larger entering the enclosure
or fitting housing terminals, splices or taps, and within 18 inches of such en-
closure or fitting.

Note: Where two or more enclosures for which seals are required under E~501.05
(1) (a) (b) are comnected by nipples or by runs of conduit not more than 36 inches
long, a single seal in each sﬁoh nipple connection or run of conduit would be suffi-
cient if located not more than 18 inches from either enclosure. Ordinary conduit
fittings of the "L", "I" or "Cross" type would not usually be classed as enclosures
when not larger than the trade size of the conduit.

(¢) In each conduit run leaving the ClassI, Division 1 hazardous area.
The sealing fitting may be located on either side of the boundary of such hazardous
area, but shall be so designed and installed that any gases or vapors which may en-
ter the conduit system, within the Division 1 hazardous area, will not enter or be
communicated to the condult beyond the seal. There shall be no union, coupling,
box or fitting in the condult between the sealing fitting and the point at which
the conduit leaves the Division 1 hazardous area.

(?) Class I, Division 2. In Class I, Division 2 locations, seals shall be
located as follows:

(a) Tor conduit connections to enclosures which are required to be
approved for Class I locations, seals shall be provided in conformance to E-501.05

(1) (a) (b) . A1l portions of the conduit run or nipple between the seal and such
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enclosure shall conforn to E-501.04(1).

(b) In each conduit run passing from the Class I, Division 2 hazardous
area into a non-hazardous area. The sealing fitting may be located on either side
of the boundary of such hazardous area, but shall be so designed and installed that
any gases or Vapors which may enter the conduit system, within the Division 2 haz-
ardous area, will not enter or be communicated to the conduit beyond the seal.
Rigild conduit shall be used between the sealing fitting and the point at which the
condult leaves the hazardous area, and a threaded connection shall be used at the
sealing fitting. There shall be no union, coupling, box or fitting in the conduit
between the sealing fitting and the point at which the conduit leaves the hazardous
area.

(3) Class I, Divisions 1 and 2. Where seals ares required, they shall conform
to the following:

(2) Fittings. Enclosures for connections or for equipment shall be pro~
vided with approved integral means for sealing, or sealing fittings approved for
Class I locations shall be used.

(b) Compound. Sealing compound shall be approved for the purpose, shall
not be affected by the surrounding atmosphere or liquids, and shall not have a
melting point of less than 939C, (200°F.).

(c) Thickness of Compound. In the completed seal, the minimum thickness
of the sealing compound shall be not less than the trade size of the conduit, and
in no case less than 5/8 inch.

(@) Splices_and Taps. Splices and taps shall not be made in fittings
intended only for sealing with compound, nor shall other fittings in which splices
or taps are made be filled with compound.

(e) Drainase. Where there is probability that liquid or other condensed
vapor may be trapped within enclosures for control equipment or at any point in the

raceway system, approved means shall be provided to prevent accumulation or to
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permit periodic draining of such liquid or condensed vapor.

(f) Motors snd Generstors. Where ™

there is probebility that liquid or condensed vapor may accumulate
within motors or generators, joints and condult systems shall be arranged to minims=:
ize entrance of liquid. If means to prevent accumulation or to permit periodic
draining are judged necessary, such means shall be provided at the time of manu-
facture, and shall be deemed an integral part of the machine.

(g) gs*gmbl;gQ; In an assembly where equipment which may produce arcs,
sparks or high temperatures is located in a comparitment separate from the compart-
ment containing splices or taps, and an integral seal is provided where conductors
pass from one compartment to the other, the entire assembly shall be approved for
Class I locations. Seals in conduit connectlions to the compartment containing
splices or faps shall be provided in Class I, Division 1 locations where required
by E-501.05 (1) (b) .

E=501.06.  Syitches, Circuit-Breakers, Motor Controllers and Fuses.

Switches, circuit~breakers, motor controllers and fuses shall conform to the
following:

(1) Class I, Division 1. In Class I, Division 1 locations, switches, circuit-
breakers, motor controllers and fuses, including push buttons, relays and similar
devices, shall be provided with enclosures, and the enclosure in each case together
with the enclosed apparatus shall be approved as a complete assembly for use in
Class I locations.

(?) Class I, Division 2. Switches, circuit-breakers, motor controllers and
fuses in Class I, Division 2 locations shall conform to the following:

(a) Ivpe.Required. Circuit-breakers, motor controllers and switches in- .

tended to interrupt current in the normal performance of the function for which they
are installed shall be provided with enclosures approved for Class I locations,
unless general purpose enclodires are provided and 1. the interruption of current

occurs within a chamber hermetically sealed against the entrance of gases and
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vapors, or 2. the current interrupting contacts are oil-immersed and the device
is approved for locations of this class anddivision.

Note: This will include service and branch circuit switches and circuit-
breakérs; motor controllers, including push~buttons, pilot switches, relays and
motor-overload protective devices; and switches and circuit-breakers for the con-
trol of lighting and appliahce circuits. Oil-immersed circuit-breakers and con~
trollers of ordinary general use type nmay not confine completely the arc produced
in the interruption of heavy dverioads, and specific approval for locations of this
class and division is therefore necessary.

(b) Isolating Switches. Enclosures for disconnecting and isolating

switches without fuses and which are not intended to interrupt current may be of
general purrose type.

(¢) Fuses. For the protection of motors, appliances and lamps, except
as provided in E-~501.06(2) (d), 1. standard plug or cartridge fuses may be used
provided they are placed within enclosures approved for the purpose and for the
location, or 2., fuses of a type in which the operatihg element is immersed in oil
or other approved liquid, or is enclosed wihin a chamber hermetically sealed a-
gainst the entrance of gases and vapors may be used provided they are approved for
the purpose and are placed within general purpose enclosures.

(@) Fuses or Circuit-Breakers for Overcurrent Protection. When not more
than 10 sets of approved enclosed fuses, or not more than 10 circuit-breakers vhich
are not intended to be used as switches for the interruption of current, are in-
stalled for branch or feeder circuit protection in any one room, area or séotioh of
this class and division, the enclosures for such fuses or circult~breakers may be
of general purpose type, provided the fuses or circuit-breakers are for the pro-
tection of circuits or feeders supplying lamps in fixed positions only.

Note: 4 set of fuses shall be construed to mean a group oontaining as many
fuses as are required to perform a single protective function in a circuit. For

example, a group of 3 fuses protecting an ungrounded three-phase circuit, and a
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single fuse protecting the ungrounded conductor of an identified two~wire single-
phase cireuit, would each be considered as a set of fuses., Fuses conforming to
E-501.06(2) (c) need not be included in counting the 10 sets of fuses permitted in
general purpose enclosurgso

E=501.07. Control Tmneformers and Registors.

Transformers, impedence coils and resistors used as or in conjunction with
control equipment for motors, generators and appliances shall conform to the follow-

ing:

(1) Class I, Division 1. In Class I, Division 1 locations, transformers,
impedance colls and resistors, together with any switching mechanism associated with
them, shall be provided with enclosures approved for Class I locations (explosion~
proof) .

(2) Class I, Division 2. In Class I, Division 2 locations control transform-

ers and resistors shall confomm to-the following:

(a) Switghing Mechanisms. Switching mechanisms used in conjunction with
‘transformers, impedance coils and resistors shall conform to E-501.06(2).

(b) Coilg and Windings. FEnclosures for windings of transformers, sole-
noids or impedance coils may be of general purpose type, but shall be provided with
vents adequate to permit prompt escape of gases or vapors that may enter the en-
closure.

(¢) Resistors. Resistors shall be provided with enclosures and the
assembly shall be approved for Class I locations, unless resistance is non-variable
and maximm operating temperature, in degrees Centigrade, will not exceed eighty
per cent (80%) of the ignition temperature of the gas or vapor involved as deter-
mined by A.8.T.M. test procedure (Designation D 286-30) .

E-501.08. Motors and Generators.
Motors and generators shall conform to the following:
(1) Class I, Division 1. In Class I, Division 1 locations, motors, generators

and other rotating electrical machinery shall be approved for CGlass I locations
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(explosion-proof) .

() Class I, Division 2. In Class I, Division 2 locations, motors, generators
and other rotating electrical machinery in which are employed sliding contacts,
centrifugal or other types of switching mechenism (including motor overcurrent
devices), or integral resistance devices, either while starting or while running,
shall be approved for Class I locations (explosion-proof), unless such sliding con-
tacts, switching mechanisms and resistance devices are provided with enclosures
approved for such locations.

Note: This rule does not prohibit installation of open or non-explosion~-proof
enclosed motors, such as squirrel cage induction motors, without brushes, switching
mechanism, etc., in Class I, Division 2 locations.

E-501.00. Lighting Fixtures.

Loamps shall be installed in fixtures which shall conform to the following:

(1) Class I, Division 1. In Class I, Division 1 locations, lighting fixtures
shall conform to the following:

(a) Approved Fixtures. FEach fixture shall be approved as a complete
assembly for locations of this class, and shall be clearly marked to indicate the
maximum wattage of lamps for which it is approved. Fixtures intended for portable
use shall be specifically approved as a compiete assembly for that use.

(b) PEaysical Damage. Each fixture shall be protected against physical
damage by a suitable guard or by location.

(¢) Pendent Fixtures. Pendent fixtures shall be suspended by and supp-~
1lied through threaded rigid conduit stems and threaded joints shall be provided with
set-screws or other effective means to prevent loosening. For stems longer than
12 inches, permanent and effective bracing against lateral displacement shall be
provided at a level not more than 12 inches above the lower end of the stem, or
flexibility in the form of a fitting or flexible comnector approved for the purpose

and for the location shall be provided not more than 12 inches from the point of
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attachment to the supporting box or fitting.

(8) Supporbts. DBoxes, box assemblies or fittings used for the support of

lighting fixtures shall be approved for the purpose and for Class I locations.

() Closs I, Livigion 2. In Class I, Division 2 locations lighting fixtures

shall conform to the following:

(a) Portable Lemps. Portable lamps shall confom to E~501.09(1) (a).

(b) Fixed Lighting. Lighting fixtures for fived lighting shéll bhe pro-
tected from physical damage by suitable guards or by locetion. Where there is
danger that falling sparks or hot metal from lamps or fixtures might ignite local-
ized concentrations of flammable vapors or gases, suitable enclosures or other
effective protective means shall be provided. Where lamps are of a size or type
which may, under normal operating conditions, reach surface temperatures excweding
eighty per cent (80%) of the igniticn temperature in degrees Centigrade of the gas
or vapor involved, as determined by A.S.T.M. test procedurs (Designation D 286~30) ,
fixtures shall conform to E-501.09(1) (a) .

(¢) Pendent Fixtures. Pendent fixtures shall be suspended by threaded
rigid conduit stems or by other approved meansa' For rigid stems longer than 12
inches, permanent and effective bracing against lateral displacement shall be pro-~
vided at a level nét wore than 12 inches above the lower end of the stem, or flexi-~
bility in the form of a fitting or flexible comnector approved for the purpose shall
be provided not more than 12 ianches from the point of attachment to the supporting
box or fitting.

(@) Supports. Boxes, box assemblies, or fittings used for the support
of lighting fixtures shall be approved for the purpose.

(e) Switches. Switches which are a part of an asgembled fixture or of
an individual lenmpholder shall conform to the requirements of E~501.06(2) (a) .

(f) Starting Bquipment. Starting and control equipment for mercury-

vapor and fluo.rescent lamps shall conform to the requirements of E-501.07 (2) .
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E-501.10, Appliances, Fixed and Portable.

Appliances, fixed and portable, shall conform to the following:

(1) Class I, Division.l. In Class I, Division 1 locations, applisnces, in-
cluding electrically-heated and motor-driven appliances, shall be approved for
Class I locations.

() Class I, Divigion 2. In Class I, Division 2 locations, appliances, fixed
and portable, shall conform to the following:

(a) Heaters. Electrically-heated appliances shall be approved for

Glass I locations.

(b) Motors. Motors of motor~-driven appliances shall conform to E-501.08

(2).

(¢) Suitches, Q_ngi,t~breﬂeréwd Fuses. Switches, circuit—bréakers
and fuses shall conform to E-501.06(R).
£E~501.11. Flexible Cords, Clésg I, Divigions 1 and 2.

A flexible cord may be used only for comecﬁon between a portable lanp or a
portable appliance and the fixed portion of its supply circuit and where used shall
(1) be of a type approved for extra hard usage, (2) contain, in addition to the
conductors of the circuit, a grounding conductor conforming to E-400.13, (3) be con~
nected to temminals or to supply conductors in an approved mahner, (4) be supported
by clamps or by other suitable means in such a manner that there will be no tension
on the terminal comnections, and (5) suitable seals shdl 1 be provided where the
flexible cord enters boxes, fittings of enclosureé of explosion-proof type.

Note: Where flexible cords may be exposed to liquids having a deleterious
effect on the conductor insulation, they should conform also to E-501.13.

E-501.12. Receptacles and Attachment Plugg, Class I. Divisions 1 and 2.

Receptacles and attachment plugs shall be of the type providing for connection

to the grounding conductor of the flexible cord, and shall be approved for Class I

locations.
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E-501.13. Conductor Insulation Class I, Division 1 and 2.
Where condensed vapors or liquids may colleg¢t on or come in contact with the
insulation on conductors, such insulation shall be of a type approved for use under
such conditions or the insulation shall be protected by a sheath of lead or by

other approved means.

E-501.14,  Signal, Alarm, Remote-control and Communication Systems.

Signal, alarm, remote-control and communication systems shall conform to the
following:

(1) Class I, Division 1. In Class I, Division 1 locations, all apparatus and
equipment of signalling, alarm, remote-control and communication systems, irres-
pective of voltage, shall be approved for Class I locations, and all wiring shall
conform to E~501.04(1) and E-501.05(1) and (3).

(2) Class I, Division 2. In Class I, Division 2 locations, signal, alarm,
remote-control and communication gystems shall conform to the following:

(a) Contacts. Switches and circuit-breakers, and make and break contacts
of push buttons, relays, and alarm bells or homns, shall have enclosures approved
for Class I locations, unless general purpose enclosures are provided and current
interrupting contacts are 1. immersed in oil, or 2. enclosed within a chamber
hermetically sealed against the entrance of gases or vapors.

(v) Registors and Similar Equipment. Resistors, resistance devices,
thermionic tubes and rectifiers shall conform to E-501.03(?) (b).

(¢) Protectors. Enclosures which may be of general pufposa type shall
be provided for lightning protective devices and for fuses.

E-501.15. Tive Parts, Class I, Divisions 1 and 2.
There shall be no exposed live parts.
E-501.16. Grounding, Class 1, Divisions 1 and 2.
Wiring and equipment shall be grounded in conformity with the following:

(1) Exposed Partg. The exposed non-current~carrying metal parts of equip-
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ment such as the fremes or metal exteriors of motors, fixed or portable lampa or
appliances, lighting fixtures, cabinets, cases, and conduit, shall be graunded as
specified in Chapter E-250 of this Code. |

() Bonding. The locknut-bushing and double~locknut types of contacts shall
not be depended upon for bonding purposes, but bondihg jumpers with proper fittings
or other approved means shall be used. Where flexible conduit is used as permitted
in E~501.04(2), bonding jumpers with proper fittings shall be provided around such
conduit.

(3) Lightning Protection. Each ungrounded service conductor of a wiring
system in a Class I location, when supplied from an ungrounded overhead electrical
supply system in an area where lightning disturbances are prevalent, shall be pro-
tected by a lightning protective device of proper type. Lightning protective de~
vices shall be connected to the service conductors on the supply side of the ser-
vice discornecting meang, and shall be bonded to the raceway system at the service
entrance.

(4) Grounded Service Conductor Bonded to_ Raceway. Wiring in a Class I lo-
cation, when supplied from a grounded alternating current supply system in which
a grounded conductor is a part of the service, shall have the grounded service con-
ductor bonded to the raceway system and to the gmunding conductor for the raceway
system. The bonding connection to the grounded service conductor shall be made on
the supply side of the service disconnecting means.

(5) Transformer Ground Bonded to Raceway. Wiring in a Class I location,
when supplied from a grounded alternating current supply system in which no ground-
ed conductor is a part of the service, shall be provided with a metallic connection
between the supply system ground and the réceway system at the service entrance.
The metallic connection shall have a current carrying capacity not less than 1/5
that of the service conductors, and shall in no case be smaller than No. 10 when

of soft copper, or No. 12 when of medium or hard-drawn copper.
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(6) Mudtiple Grounds. Where, in the application of E-250.021, it is
necessary to abandon one or more grounding comnections to avoid objectionable pas-
sage of current over the grounding conductors, the connection required in E-501.16
(4) and (5) shall not be abandoned while any other grounding connection remains

connected to the supply system.

CHAPTER E-502
CLASS IT INSTALIATIONS - HAZARDOUS LOCATIONS
£-502.01. General.

(1) The general rules of this Code shall apply to the installation of elec-
trical wiring and apparatus in locations classified as Class II under E~500.05
except as modified by this Chapter.

(?) "Dust-ignition-proof", as used in this Chapter, shall mean enclosed in a
manner which will exclude ignitible awmounts of dusts or amounts which might affect
performance or rating and which, when installation and protection are in conformance
with this Code, will not permit arcs, sparks or heat otherwise generated or liber-
ated inside of the enclosure, to cause ignition of exterior accumulations or at-
mospheric suspensions of a specified dust on or in the vicinity of the enclosure.

Note 1. Equipment installed in Class II locations should be able to function
at full rating without developing surface temperatures high enough to cause ex-
cessive dehydration or gradual carbonization of any organic dust deposits that may
ocecur. Dust which is carbonized or is excessively dry is highly susceptible to
spontaneous ignition. In general, maximum surface temperatures under actual opera-

ting conditions should not exceed 165°C.(329°R) for equipment which is not subject

to overloading, and 120°C. (248°F.) for equipment such as motors, power transform-
ers, eic.; Which may be overloaded.
Note 2. Equipment and wiring of the type defined in Chapter E-100 as explo-

silon-proof is not required in Class II locations, and may not be acceptable unless

approved for such locations.
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E:ﬁgg;gg&__zgaggiggmegé:égd Capgcjtbgg.
The installation of transformers and capacitors shall confom to the following:
(1) Class II, Division 1. In Class II, Division 1 locations, transformers
and capacitors shall conform to the following:

(a) Containing jouid that Will Burn. Transformers and capacitors
containing a liquid that will burn shall be installed only in approved vaults con-
forming to E-450.41 to E-450.48 inclusive, and in addition 1. door or other open-
ings communicating with the hazardous areé shall have self-closing fire doors on
both sides of the wall; and the doors shallibe carefully fitted and provided with
suitable seals (such as weather stripping) £o minimize the entrance of dust into the
vault, 2. vent openings and duets shall commnicate only with the outside éir, and
3. suitable pressure~relief openings communicabting with the outside air shall be
provided. |

(B) Nub_Ceantrainiae a Iiquid that Will Burm. Transformers and capacitors
which do not conbain a liquid that will burn shall 1. be installed in vaults con-
forming to E-450.41 to E-450.48 inclusive, or 2. be approved as a complete assem-
bly including teiminal conneclions for Class II locations.

(o) Matal Dughaze. Mo ftrensformer or capscitor ghall be installed in a
location where dust from magnesivm, alvminum, aluminun bronze powders, or other
metals of similarly hazardous characteristics maybe present.

(?) Class TT, Division 2. In Class II, Division 2 locations, transformers

and capacitcrs shall conform to the following:_

(a) Containing a Liquid that Wi:lagg;g. Tran sformers ané capacitors
containing a liquid that will burn shall be installed in veults conforming to
E~450 41 to E<~450.48 inclusive.

(o) Containing Askarel. Transformers ébntaining askarel and rated in
excess of 25 kva shall 1. be provided with pressure-relief vents, <. be provided
with means for absorbing any gases generated by arcing inside the case, or the pres-

sure-relief vents shall be connected to a chimney or flue which will carry such
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gases outside the building and 3. have an air space of not less than 6 inches be-

tween the transformer cases and any adjacent combustible material.

(c) Dry-Type Transformers. Dry-type transformers shall be installed in

vaults or shall 1. have their windings and temminal connections enclosed in tight
metal housings without ventilating or other openings, and 2. operéte at voltages
not exceeding 600 volts.

E-502.03.  Surge Protection, Class II, Divisions 1 and 2.

Ih geographical locations where lightning disturbances are prevalent, wiring
systems in Class II locations shall, when supplied from overhead supply systems, be
sulitably protected against high-voltage surges. This protection shall include suit-
able lightning protective devices, interconnection of all grounds, and surge-pro-
tective capacitors.

Note 1. Suitable lightning protective devices should include primary devices,
and slso secondary devices where overhead secondary lines exceed 300 feet in length
or where secondary is ungrounded.

Note 2. Interconnection of all grounds,should include grounds for primary and
secondary lightning proteétive devices, secondary system grounds if any, and grounds
of conduit and eqﬁipment of the interior wiring system. For ungrounded secondary
systems, secondary lighitning protectiﬁe devices may be provided both at the service
and at the point where the secondary system receives its supply, and the interven-
ing secondary conductors may e accepted as the metallic connection between the
secondary protective devices, provided grounds for the primary and secondary devices
are metallically interconnected at the supply end of the secondary system and the
secoﬁdary devices are grounded to tle raceway system at the load end of the secon-
dary systen.,

Note 3. ©Surge protective capacitors should be of a type especially designed

for the duty, should be connected to each ungrounded service conductor, and should
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be grounded to the interior conduit system. Capacitors should be protected by 30-
ampere fuses of sultable type and voltage rating, or by automatic circult-breakers
of suitable type and rating and should be connected to the supply conductors on the
supply side of the service disconnecting means.
E~502.04. _Wiring Methods.

Wiring methods shall conform to the following:

(1) Class IT, Divigion 1. In Class II, Division 1 locations, threaded rigid
metal conduit oxn Type MI cable with termination fittings approved for the location
shall be the wiring method employed. Type MI cable shall be installed and supported
in a manner to avoid tensile stress at the termination fittings.

(2) TFittings and Boxes. Fittings and boxes shall be provided with thread-
ed bosses for connection to conduit or cable terminations, shall have close fitting
covers, and shall have no openings (such as holes for attachment screws) through
which dust might enter, or through which sparks or burning material might escape.
Fittings and boxes in which taps, joints or terminal connections are made, or which
are used in locations where dusts are of an electrically-conducting nature shall
be dust-ignition-~proof and approved for Class II locations.

(b) Flexible Connections. Whers necessary to employ flexible comnections,
dust-tight flexible comnnectors, flexible metal conduitvwith approved fittings, or
flexible cord approved for extra hard usage and provided with bushed fittings shall
be used, except that where dusts are of an electrically-conducting nature, flexible
metal conduit shall not be used, and flexible cords shall be provided with dust-
tight seals at both ends. An additional conductor for grounding shall be provided
in the flexible cord unless other acceptable means of grounding is provided. Where
flexible connections are subject to oil or other corrosive conditions, the insula-
tion of the conductors shall be of a type approved for the condition or shall be
protected by means of a suitable sheath.

(?) Class II, Division 2. In Class II, Division 2 locations, rigid metal
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conduit, electrical metallic tubing or Type MI cable with approved termination fit-—
tings shall be the wiring method employed. |
(a) Fittings_and Boxes. Fittings and boxes in which taps, joints or

terminal connections are made shall be designed to minimize the entrance of dust,
and 1. shall be provided with telescoping or close fitting covers, or other effec-
tive means to prévent the escape of sparks or burning material, and 2. éhall have
no openings (such as holes for attachment Screws) through which, after installation,
sparks or burning material might escape, or through which adjacent combustible ma-
terial might be ignited.

| (b) Elexible Connections. Where flexible comnections are necessary the
provisions of E-502.04(1) (b) shall apply. .
E-502.05. Sealing, Class TI, Divigions 1 and 2.

" Where a raceway provides communication between =n enclosure which is required
to be dust-ignition-proof and one which is not, suitsble means shall be provided to
préveht the entrance of dust into the dust-ignition-proof enclosure, through the
raceway. This means may be (1) a pormanent and effective seal, (2) a horizontal
section not less than 10 feet long in the raceway, or'(3) a vertical section of

raceway not less than 5 feet long and extending downward from the dust-ignition-

proof enclosure.

E~502.06._ Syitches, Circuit-breakers, Motor Controllers. and Fuses.

Switches, circuit-breakers, motor controllers and fuses shall conform to the
following:

(1) Class IT, Division 1. In Class II, Division 1 locations, switches,
circuit-breakers, motor controllers and fuses shall conform to the following:

(a) * Type Reguired. Switches, circuit-breakers, motor controllers and
fuses, including push buttons; relays and similar devices, which are intended to
interrupt current in the nomal performance of the function for which they are in-—
stalled, or which are installed where dusts of an eiectricallY—éonducting nature

may be present, shall be provided with dust-ignition-proof enclosures which, to-

gether with the enclosed apparatus in each case, shall be approved as a complete
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assembly for Class II locations.

Note: This will include service and branch circuit fuses, switches and cir-
cuit-breakers, motor controllers (including push buttons, pilot switches, relays,
and motor overload protective devices), and sWitches, fuses and circuit-breakers for
the control and protection of lighting and appliance circuits.

(b) ZIgolating Switches. Disconnecting and isolating switches containing
no fuses and not intended to intermpt current, and which are not installed where
dusts may be of an electrically condﬁcting nature, shall be provided with tight
metal enclosures which shall be designed to minimize the entrance of dust, and which
shall 1. bé squipped with telescoping afrclose fittingAcovers, or ﬁith éfher effec~
tive means to prevent thg escape ofnSPArks or bu;ning material, and 2. have no
openingS'(such'éé hoigéhfor attachment screws) through which, after installation,
sparks or burning material might escape, or through which exterior accumulations of
dust or adjacent combustible material might be ignited.

(¢) Metal Dusts. In locations where dust from magnesium, aluminum, alumi-
num bronze powders, or other metals of similarly hazardous characteristics may be
present, fuses, switches, motor controllers and circuit-breakers shall have en-
closures specifically approved for such locations.

() Class II, Division 2. In Class II Division 2 locations, enclosﬁres for
fuses, switches, circult-breakers and motor ;ontrollers including push buttons,
relays and similar devices, shall conform to the requirements of E—502.06(1)(b’.
E-502.07.. Control Trengformers and Registors.

Transformers, solenoids, impedance coils and resistors used as or in conmjunc-
tion with control equipﬁent for motors, generators and appliances shall conform to
the folloﬁing: o o

(1) Class IT. Division 1. In Class II, Division 1 locations, conbrol trane-
formers, solenoids, impedance coils and resistors, and any overcurrent devices or

switching mechanisms associated with them shall have dust~ignition-proof enclosures
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approved for‘Class IT locations. No control ﬁransformer, impedance coil or resistor
shall be installed in a location where dust from magnééiung aluminum, aluminum
bronze powders, or other metals of similarly hazardous characteristics may be
present unless provided with an enclosure spedifically approved for such locations.
(2) Class IT, Division 2. In Class II, Division 2 locations, transformers
and resistors shall conform to the following:

(2) Suitching Mechanisms. Switching mechanisms (including overcurrent

devices) associated with control transformers, solenoids, impedance coils and
resistors, shall be provided with enclosures conforming to E~502.06 (1) (b).

(b) ‘Qpils_ggg Winding. Where not located in the same enclosure with

switching mechanisms, control transformers, solenoids and impedance coils shall be’
provided with tight metal housings without ventilating openings.

(¢) Resistors. Resistors and resistance devices shall have dustnignitionQ
proof enclosures appxoﬁed for Class II locations, except that where the maximum nor-
mal operating temperature of the resistor will not exceed 1200C. (248°F.) non~
adjustable resistors.and resistors which are part of an automatically timed start-
ing sequence may have ehclosures conforming to E-502.07(2) (b).

E-502.08. Motors and Generators.

Motors and generators shall conform to the following:

(1) Class II, Division 1. In Class IIL, Division 1 locations, motors, genera-
tors, and other rotating electrical machinery shall be totally-enclosed not ventil-
ated, totally-enclosed pipe ventilated, or totally-enclosed fan-cooled, and shall
be approved as dust-ignition-proof for Class II locations. Motors, generators or
other rotating electrical machinery shall not be installed in Jocations where dust
from magnesium, aluminum, aluminum bronze powders, or other metals of similarly
hazardous characteristics may be present unless such machines are totally-enclosed,
or totally-~enclosed fan—cooled,.and specially approved for such locations.

() Class II, Division 2. In Class II, Division 2 locations, motors, gen-—

erators and other rotating electrical machinery shall be totally-enclosed not



=382~
ventilated, totally~enclosed pipe ventilated, or totally-enclosed fan-cooled, except
that in locations where, in the judgment of the admlnistrabive authority, only mod-
erate accumulations of non-conducting, non-abrasive duét are likely to occur, and
where the equipment is readily accessible for routine cleaning and maintenance self-
cleaning textile motors of the squirrel-cage type, standard open type machines with~
out sliding contacts,. centrifugal or other fypes of switching mechanism (including
motor overcurrent devices), or integral resistance devices, or standard open type
machines having such contacts, switching mechanisms or resistance devices enclosed
within tight metal housings without ventilating or other openings, may be installed.
Motors, generators or other rotating electrical machinery of partially-enclosed or
splashproof type shall not be installed in such locations.
E-502.09._Ventilating Piping.

Vent pipes for motors, generators or other rotating electrical machinery, or
for enclosures for electrical apparatus or equipment, shall be of metal not lighter
than No. 24 MS(USS Revised) gauge, or of equally substantial noncombustible material,
and shall; lead directly to a source of clean éir outside of buildings; be screened
at the outer ends to prevent the entrance of small animals or birds; be protected
against physical damage and against rusting or other corrosive influences. In
addition, vent pipes shall conforxm to the following:

(1) Class IT, Division 1. In Class II, Division 1 locations, vent pipes,
including their comnections to motors or to the dust-ignition-proof enclosures for
other equipment or apparatus, shall be dust-tight throughout their length. For
metal pipes, seams and joints shall be (a) riveted (or bolted) and soldered, (b)
welded, or (c) rendered dust~tight by some other equally effective means.

(2) Class II, Division 2. In Class II, Division 2 locations, vent pipes and
thelr connections shall be sufficiently tight to prevent the entrance of appreciable
quantities of dust into the ventilated equipment or enclosure, and to prevent the
escape of sparks, flame or burning material which might ignite dust accumulations or

combustible material in the vicinity. For metal pipes, lock seams and riveted or
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welded joints may be used, and tight-fitting slip joints may be used where some
flexibility is necessary as at connections to motors. )
E-502.10. Appliances, Fixed and Portable.

Appliances, fixed and portable, shall conform to the following:

(1) Class II,F Division 1. In Class II, Division 1 locations, appliances,
including electrically-heated and motor-driven appliances, shall be dust~ignition-
proof approved for Class »II Jdocations. Where dust from magnesium, aluminum, alumi-
num bronze powders, or other metals of similarly hazardous characteristics may be
present, such appliances shall be specifically approved for such locations.

() Class II, Division 2. In Class II, Division 2 locations, appliances,
fixed and portabls, shall conform to the following:

(2) Heaters. Electrically-heated appliances shall be dust-ignition-
proof approved for Class IIL locations.

(b) M,Q;QQ,I‘_‘,S_; Motors of motor-driven appliances shall conform to E—502;08
(@ .

(c) Switcheg, Circuit-breakers and Fuses. Enclosures for suitches,
circuit-breakers, and fuses shall conform to E-502.06(1) (b).

(d) ZITransformers, Impedance Coils and Resistorg. Transformers, sole-
noids, impedance coils and resistors shall conform to E-502.07(R) .

Note: Where there is a possibility that a portable appliance may be used in
both Division 1‘or Divislon 2 locations of this class, such appliance should con-
ferm to the requirements for Division 1 locations.

E-502,11. Lishting Fixtures.

Lamps shall be installed in fixtures which shall conform to the following:

(1) Class II, Division 1. In Class II, Division 1 locations, lighting fix-
tures for fixed and portable lighting shall conform to the following:

(a) Approved Fixtures. Each fixture shall be dust-ignition-proof and
approved for Class II locations, and shall be clearly marked to indicate the maxi~

mum wattage of the lamp for which it is approved. In locations where dust from'-
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magnesium, aluminum, aluminum bronze powders, or other metals of similarly hazardous
characterigtics may be present, fixtures fur fixed or portable lighting, and all
auxiliary equipment, shall be specifically approved for such locations.

(b) FPaysical Damsga. Each fixture shall be protected against physical
damage by a suitable gnard or hy location.

() Pendent Fizivres. Pendent fixtures shall be suspended by threaded
rigid conduit stems or chailns with approved fittings, or by other approved means.
For rigid stems longer than 12 inches permanent and effective bracing against later-
al displacement shall bs provided at a level not more than 12 inches above the lower
end of the gtem, or flexibility in the form of a fituing or a flexible connector
approved for the purpose and for the location shall be provided not more than 12
inches from the point of attachment to the supporting box or fitting. Threaded
joints shall be provided with set-screws or other effective means to prevent loosen-
ing. Where wiring between an outlet box or fitting and a pendent fixture is not en-
closed in conduit, flexible cord approved for hard usage shall be used, and suitable
seals shall be provided where the cord enters the fixture and the outlet box or fit-
ting. Flexible cord shall not serve as the supporting means for a fixture.

(d) Supports. Boxes, box assemblies or fittingé used for the sipport of
lighting fixtures shall be approved for the purpose and for Class II locations.

(3) Class II, Division 2. In Class II, Division 2 locations, lighting fix~
tures shall conform to the following:

(2) Portable Lamps. Portable lamps shall be dust-ignition-proof and
approved for Class IT locations. They shall be clearly marked to indicate.the maxi- |
mum wattage of lamps for which they are approved.

(b) Fixed Lighting. Lighting fixtures for fixed lighting, when not of
a type approved for Class II locations, shall provide enclosures for lamps and lamp-
holders which shall be designed to minimize the deposit of dust on lamps and to pre-

vent the escape of sparks, burning material or hot metal. Each fixture shall be
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clearly marked to indicate the maximum wattage of lamp which may be used without
exceeding a maximum exposed surface temperature of 165°C. (329°F.) under normal condi<. -
tions of use.

(¢) Phaysical Dama _,g_. Lighting fixtures for fixed lighting shall be pro-
tected from physical damaae by sultable guards or by location.

(@) Pendent Fixtures.  Pendent fixtures shall be suspended by threaded
rigid conduit stems or chains with approved fittings, or by other approved means.
For rigid stems longer than 12 inches permanent and effective bracing against later-
al displacement shall be provided at a level not more than 12 inches above the lower
end of the sgtem, or flexibility in‘the form of a fitting or a.flexible connector
approved for the purpose shall be provided not more than 12 inches from the point
of attachment to the supporting box or fitting. When wiring between an outlet box
or fitting and a pendent fixture is not enclosed in conduit, flexible cord approved
for hard usage shall be used. Flexible cord shall not serve as the supporting means
for a fixture.

(e) Supportg. Boxes, box assemblies and fittings used for the support
of lighting fixtures shall be approved for that purpose.

(f) Electric Discharge Lamps. Starting and control equipment for mer-
cury vapor and fluorescent lamps shall conform to the requirements of E-502.07(R).

E-502.12. Flexible Cords, Clags II, Divigiong 1 and 2.

Flexible cords used in Class II locations shall (1) be of a type approved for
extra hard usage, (2) contain, in addition to the conductors of the circuit, a
grounding conductor conforming to E~-400.13, (3) be connected to terminals or to
supply conductors in an approved manner, (4) be supported by clamps or by other
sultable means in such a manner thabt there will be no tension on the teminal connec-
tions, and (5) be provided with suitable seals to prevent the entrance of dust where
the flexible cord enters boxes or fittings which are reduired to be dust-ignition-

proof.
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E~-502.13. Receptacles and Attachment Plugs.
(1) Class II, Division 1. In Class II, Division 1 locations, recepteclss and
attachment plugs shall be of the type providing for comnection to the grounding con-
ductor of the flexible cord, and shall be dust~ignition-proof approved for Class II

locations.

() Class II, Divigion 2. In Class II, Division 2 locations, receptacles and

attachment plugs shall be of the type providing for connection to the grounding con-
ductor of the flexible cord and shall be so designed that comnection to the sup-
Ply circuit cannot be made or broken while live parts are exposed.
E-302.14. Sigpal, Alarm, Remote-Gontrol, and Iocal Loud-Speaker Intercommnication
Systems. ‘

Signal, alamm, remote-control and local loud-speaker intercommunication sys-
tems shall conform to the following:

Note: Refer to Chapter E-800 for rules governing the installation of com-
munication circuits as defined in Chapter E-100. |

(1) Class IT, Division 1. In Class II, Division 1 locations, signel, alaim,
remote-control and local loud-speaker intercommunication systems shall conform to
the following:

(a) Wiring Method. Where accidental damage or breakdown of insulation
might cause arcs, sparks or high temperatures, rigid metal conduit, electrical met-
allic tubing, or Type ML cable with approved termination fittings shall be the wir-
ing method employed. For conduit or electrical metallic tubing, the number of con-
ductors shall be limited only by the requirement that the cross-sectional area of
all conductors shall not exceed 40 per cent of the area of the raceway. Where
limited flexibility is desirable or where exposure to physical damage i1s not severe,
flexible cord approved for extra-hard usage may be used.

(b) Contacts. Switches, circuit-breakers, relays, contactors and fuses

which may interrupt other than voice currents, and current-breaking contacts for



-38'7-
bells, horns, howlers, sirens and other devices in wh:.ch sparks or arcs may be
produced, shall be provided with enclosures approved i‘or the location, unless
current-breaking contacts are immersed in oil, or unless the interruption of current
occurs witlrin a chamber sealed against the entrance of dust, in which case enclos-
ures may be of general purpose type.

(¢) Resistors and 3imilar Equipment. Resistors, trensformers and choke
coils which may carry other than voice currents, and rectifiers, themionic tubes,
and other heat generating equipment or apparatus shdll be provided with dust-ignition-
proof enclosuras approved for Class IT locations.

(@)

90

Potating Mzohinaxy, Motors, generators and other rotating elec~
trical machinery shall conform.to E-502.08 (1).

(e) Elsctrical Conducting Dusts. Where dusts are of an electrically-

conducting nature, all wiring and equipment shall be approved for Class IT Jocations.

(f) Metal Dugis. Where dust from magnesium, alumirim, a,tminum brooze
powders, or other metals of similarly hazardous characteristics may be present, all
apparatus and equipment shall be specifically approved for such condilions.

(?) Class II, Division 2. In Class IT, Division 2 locations, signal, alaim,
remote~control and local loud-speaker intercommunication systems shall conform to
the following:

(a) Contagts. Enclosures shall conform to E~502.14(1) (b) or contacts
shall have tight metal enclosures designed to minimize the entrance of dust, and
shall have telescoping or tight fitting covers and no openings through which, after
ingtallation, sparks or burning material might escape.

(b) Transformers and Similar Equipment. The windings and terminal con-
nections of transfomers and choke colls shall be provided with tight metal en-
closures without ventilating openings.

(c) Resistors and Similar Fouipment. Resistors, resistance devices,

thermionic tubes, and rectifiers shall conform to E-502.14 (1) (c) except that en-
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closures for thermionic tubes, non-adjustable resistors or rectifiers for which
maximm operating temperature will not exceed 120°C. (248°F.) may be of general
purpose type.
(d) Rotating Machinery. Motors, generators and other rotating electric-

al machinery shall conform to E-502.08 (b) .
E-502.15. live Partg, Clags II, Divigions 1 and 2.

There shall be no exposed live parts.
E-502.16. Groundine, Clasg IT, Divisions 1 and 2.

Wiring and equipment shall be grounded in conformity with the following:

(1) Exposed Parts. The exposed non-current-carrying metal parts of equip-
ment such as the frames or metal exteriors of motors, fixed or portable lamps or
appliances, lighting fixtures, cabinets, cases, and conduit, shall be grounded as
specified in Chapter E-250 of this Code.

(?) Bonding. The locknut-bushing and double-locknut types of contact shall
not be depended upon for bonding purposes, but bonding jumpers with proper fittings
or other approved means shall be used. Where flexible conduit is used as permitted
in E-502.04, bonding jumpers with proper fittings shall be provided around such
conduit.

(3) Lightning Protection. Each ungrounded service conductor of a wiring
system in a Class II location, when supplied from an ungrounded overhead & ectrical
supply system in an area where lightning disturbances are prevalent, shall be pro-
tected by a lightning protective device of proper type. Lightning protective de-
vices shall be connected to the service conductors on the supply side of the ser-
vice disconnecting means, and shall be bonded to the raceway system at the service.
entrance.

(4) Grounded Service Conduchor Bonded to Rageway. Wiring in a Class II
location, when supplied from a grounded alternating-current supply system in which

a grounded conductor is a part of the service, shall have the grounded service
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conductor bonded to the raceway system and to the grounding conductor for the race-
way system. The bonding connection to the grounded service conductor shall be made
on the supply side of the service disconnecting means.

(5) Iransformer Ground Bonded to Raceway. Wiring in a Class II location,

where supplied from a grounded alternating=-current supply system in which no ground-
ed conductor is a part of the service, shall be provided with a metallic comnection
between the supply system ground and the raceway systém ét the serﬁice entrance.
The metallic comnection shall havéra current-~carrying capacity not less than 1/5
that of the sexvice conductors, and shall in no case bé'sméller.than Nos 10 when of
sof't copper, or No. 12 when of medium or hard-drawn cobper.

(6)Multiple Grounds. Where, iﬁ the application of E-250.021, it is necessary
to .abandon one or more grounding connections to avoid objectionable passage of cur-
~rent over the grounding conductors, the comnection required in E-502.16(4) or (5)

shall not be abandoned while any other grounding connection remains connected to the

supply system.



-390 -
CLAPTER E~503

CLaSs5 III INSTALLATIONS ~ HAZARDOUS LOCATIONS
E-503.01. General,

The gereral rules of this Code shall apply to the installation of electrical
wiring and apparatus in locations classified as Class III under E-50U.06 except as
modified by this Chapter.

Nete: Equipment installed in Class III locations should be able to function
at full rating without“developing surface temperatures high enough to cause ex-

”cessive dehydration or gradual carbonization of accumulated fibers or flyings.
Organic material which is carbonized or is excessively dry is highly susceptible to
épontaneous ignition. In general, maximum surface temperatures under actual oper-
ating conditions should not exceed 165°C. (329°F,) for equipment which is not sub-
ject to overloading, and 120%. (248°F.) for equipment such as motors, power trans-
fomers, etc., which may be overloaded.

E-503. 2.: __Iggnsfbmers_ggghg_aﬂcitozss Glass III, Divisions 1 and 2.

Transformefs and capacitors shall conform to E-502.02(2).
£-503.03. Wiring Methods,

Wiring methods shall conform to the following:

(1) Class IIT, Division 1. In Class III, Division 1 locations, rigid metal
conduit or Type MI cable shall be the wiring method employed.

() DBoxes and Fittings. Fittings and boxes in which tups, joints or
terminal connections are made shall 1. be provided with telescoping or close fit-
ting covers, or other effective means to prevent the escape of sparks or burning
material, and 2. shall have no openings (such as holes for attachment screws)
through which, after installation, sparks or burning material might escape, or
through which adjacent combustible material might be ignited.

(b) Flexible Connections. Where flexible connections are necessary tie

provisions of E-502.04(1) (b) shall apply.
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() Class IIT, Division 2. In Class III, Division 2 locations, the wiring
method shall conform to E-503,03(1), except that in sections, compartments or areas
used solely for storage and containing no machinery, open wiring on insulators may
be employed when installed to conform to Chapter E-320, but only on condition that
protection as required by E-320.12 be provided where conductors are not run in roof
spaces, and well out of:reach of sources of physical damage.

E-503.04. Switches, Circuit-Breakers, Motor Controllers and Fuses, Clags III,

Divisions 1 and 2.

Switches, circuit-breakers, motor controllers and fuses, including push-
buttons, relays and similar devices, shall be provided with tight metal enclosures
designed to minimize entrance of fibers and flyings, and which shall (1) be equip-
ped with telescoping or clese fitting covers, or with other effective means to pre-
vent escape of sparks or buming material, and (2) have no openings (such as holes
for attachment screws) through which, after installation, sparks orbburning ma-
terial might escape, cr through which exterior accumulations of fibers or flyings

or adjacent combustible material might be ignited.

E-503.05. _Control Transformers and Registors, Class III, Divisions 1 and 2.

Transformers, impedance coils and resistors used as of in conjunction with
control equipment for motors, generators and appliances, shall conform to E-502.07
(), with the exception that, in Class III, Division 1 locations, when these de-
vices are in the same enclosure with switching devices of such control equipment,
and are used only for starting or short time duty, the enclosure shall conform to
the requirements of E~503.04.

E-503.06. Motors and Generstors.

Motors and generators shall conform to the following:

(1) Class IIT, Division 1. In Class III, Division 1 locations, motors,
generators, and other rotating electrical machinery shall be totally-enclosed not
ventilated, totally-enclosed pipe ventilated, or totally-enclosed fan-cooled, ex-

cept that in locations where, in the judgment of the administrative authority,
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only moderate accumulations of lint and flyings will be likely to collect on, in,
or in the vicinity of a rotating electrical machine, and where such machine is
readily accessible for routine cleaning ard maintenance, self-cleaning textile
- motors of the squirrel-cage type, standard open -type machines without sliding con~
tacts, centrifugal or other types of switching mechanism (including motor over-
load devices), or standard open type machines having such contacts, switching
mechanisms or resistance devices enclosed within tight metal housings without ven-
tilatiﬁg or other openings, mey be installed.

(?) Class III, Division 2. In Class III, Division 2 locations, motors,
generators, and other rotating electrical machinery shall bs totally-~enclosed not
ventilated, totally-enclosed pipe ventilated, or totally-enclosed fan-cooled.

(3) Partially Enclosed Type, Class IIT, Divisions 1 and 2. Motors, genera-
tors or other rotating electrical machinery of the partially enclosed or splash-
proof type shall not be installed in Class III Jocations.

=503.07. Venti ing Piping, Class ITT, Divisiong 1 and 2.

Vent pipes for motors, generators or other rotating electrical machinery, or
for enclosures for electrical apparatus or equipment, shall be of metal not lighter
than No. 24 MS(USS Revised) gauge, or of equally substantial noncombustible mater-
ial, and shall (1) lead directly to a source of clean air outside of buildings,

() be screened at the outer ends to prevent the entrance of small animals or birds,
(3) be protected against physical damage and against rusting or other corrosive
influences, and (4) vent pipes and their comnections shall be sufficiently tight

to prevent the entrance of appreciable quantities of fibers or flyings into the
ventilated equipment or enclosure, and to prevent the escape of sparks, flame or
buring material which might ignite accumulations of fibers or flyings or combust-
ible material in the vicinity. For metal pipes, lock seams and riveted or welded
joints may be used, and tight fitting slip joints may be used where some flexi-

bility is necessary as ab connections to motors.
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E~503.08. Appliances, Fixed and Portable, Class IIT, Divisions 1 and 2.

Appliances shall conform to the following:

(1) Heaters. Electrically heated appliances shall be approved for Clags III
locations.

(2) Motors. Motors of motor-driven appliances shall confom to E-503.06(2) .
Appliances which may be readily moved from one location to another should conform
to requirements for the most hazardous location.

(3) Suitches, Circuit-Breakers, Motor Controllers and Fuses. Switches,
circuit~breakers, motor controllers and fuses shall conform to E=503.04.

E=503.09.  Lighting Fixtures, Class IIT, Divisions 1 and 2.
Lamps shall be installed in fixtures which shall conform to the following:

(1) Eixed Lighting. Lighting fixtures for fixed lighting shall provide en-
closures for lamps and lampholders which shall te designed to minimize entrance of
fibers and flyings, and to prevent the escape of sparks, burning material or hot
metal. FEach fixture shall be clearly marked to indicate the maximum wattage of
lemp which may be used without exceeding a maximum e xposed surface tem perature of
165°C. (329°F.) under normal conditions of use.

(2) FPhysical Dsmage. A fixture which may be exposed to physical damage shall
be protected.by a sultable guard.

(3) Pendent Fixtures. Pendent fixtures shall be suspended by stems of
threaded rigid conduit or threaded metal tubing of equivalent thickness. For stems
longer than 12 inches, permanent and effective bracing against lateral displace~
ment shall be provided at a level not more than 12 inches alove the lower end of
the stem, or flexibility in the fomm of a fitting or a flexible connector approved
for the purpose shall be provided not more than 12 inches from the point of attach-
ment to the supporting box or fitbing. |

(4) Supports. Boxes, box assemblies or fittings used for the support of

lighting fixtures shall be of a type approved for the purpose.
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(5) Portable lamps. Portable lamps shall be equipped with handles and pro-
tected with substantial guards, and 1amph§1ders shall be of unswitched type with
no exposed metal parts and without provision for receiving attachment‘plugs. In
all other respects, portable lamps shall conform to E~503.09(1).
E~503.10. Flexible Cords, Clags III, Divisions 1 and 2.

Flexible cords shall confgrm,to E-502.12.

E=503.11. Receptacles and Attachment Plugs, Class ITI, Divisions 1 and 2.
Receptacles and attachment plugs shall conform to E-502.13(R). t

E-503.12. Signal. Alarm, Remote-Control and Local Loud-Spesker gtg ngmgn;ggxlgg

Systeng, Giags TII, Dividdons 1 and 2.

Signal, alarm, remote-control and local loudspesker intercomminication systems -

shall conform to E~502,14 (1) .
E~-503.13. Blectric Cranes and Hoigts, and Similar Equiyment, Clasg ITI, Divisions
1 and 2.

Where installed for operation over combustible fibers or accumulations of
flyings, traveling cranes and hoists for material handling, traveling cleaners for
textile machinery, and similar equipment shall conform to the following:

(1) Power supply to contact conductors shall te isolated from all other
systems and shall be ungrounded, and shall be equipped with an acceptable record-
ing ground detector which will give an alarm and will automatically de-energize
the contact conductors in case of a fault to ground, or with an acceptable ground
fault indicator which will give a visual and audible alarm, and maintain the alamm
as long as power is supplied to the system and the ground fault remains.

(2) Contact conductors shall be so located or guarded as to be inaccessible
to other than authorized persons, and shall be protected against accidental contact
with foreign objects.

(3) Current collectors shall be arranged or guarded to confine normal spark-

ing and to prevent escape of sparks or hot particles. To reduce sparking, two or



-395-

more separate surfaces of contact shall be provided for each contact conductor. Re-
liable means shall be provided to keep contact conductors and current collectors
free of accumulations of lint or flyings.

(4) Control equipment shall conform to E-503.04 and E-503.05.

Note: It is recommended that where the distance of travel permits, current
to the crane be supplied through flexible cord approved for extra hard usage and
equipped with approved type of reel or takeup device.
E~-503.14. Electric Trucks.

Electric trucks shall conform to NFPA Standard for the Use, Maintenance and

Operation of Industrial Trucks (No. 505).

E-503.15. _Storage-Bsttery Charging Equipment, Clags IT ivisions 1 and 2.

Storage-battery charging equirment shall be located in separate rooms built or
lined with substantial noncombustible materials so constructed as to adiquately ex~
clude flyings or lint, and shall be well ventilated.

E-503.16.  Live Parta, Class ITI, Divisions 1 and 2.
There shall be no exposed live parts except as provided in E~503.13.

E-503.17.  Grounding, Class ITI, Divigiong 1 and 2.

Wiring and equipment shall be grounded in conformity with E-502.16.
CHAPTER E-510

HAZARDOUS LOCATIONS - SPECIFIC
E=510.,01, Scops.

The provisions of Chapters E-~511 to E~517 inclusife.shall apply to OCCQpéns’
cies or parts of occupancies which are or may be hazardous because of atmospheric
concentrations of hazardous gases or vapors, or becmuse of deposits or accumula-
tions of materials which may be readily ignitible. It is the intent to assist e
adminigtrativ

) aué%orityl, in the classification of areas with respect to hazardous con~

ditions which may or may not require construction and equimment conforming to
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Chapters E~501 tp E-503 inclusive, and to set forth such additional special require-
ments as are appiicable»to the specific occupancy.

E=510.02.. General.

The general rules of this Code shall apply to the installation of elsctrical
wiring and equipment in occupancies within the scope of Chapters E-511 to E~517
inclusive, except as such rules are modified in those chapters. Where unusual con-
ditions exist in a specific oceupancy, the administrative suthority shall judge with
respect to the application of specific rules.

Note: It is recommended that the gdministrative authority be familiar with
National Fire Protection Association standards applying to occupancies included

within the scope of Chapters E-511 to E-517 inclusive.

CHAPTER E-511
COMMERCIAL GARAGES, REPAIR AND STORAGH
B-511.01. Scope.

Thege occupancies shall include locations used for service and repair‘opera-
tions in connection with self-propelled vehicles (including passenger automobiles,
busses, trucks, tractors, etc.) in which volatile flammable liquids or flammable
gases are used for fuel or power, and locations in which more than three such veh~
icles are or may be stored at one time.

Note: For further information regarding classification of garages, refer to
the NFPA Standard for Garages (No. 88).

E-511.02. Hazardous Areas._

Classjification under Chapter E~500.

(1) For each floor at or above grade, the entire area up to a level 18 inches
above the floor shall be considered to be a Class I, Division 2 location.

(2) TFor each floor below grade, the entire area up to a level 18 inches
aBove the bottom of outside doors or other openings which are at or above grade

Jevel shall be consideréd to be Class I, Division 2 location. Where adequate
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positive~pressure ventilation is provided, the r adminigtrative authority may
judge that the hazardous location extends up to a level of only 18 inches above each
such floor. |

(3) Any pit or depression below floor level shall be considered to be a Class
I, Division 2 location which shall extend up to said floor level, except that an
individual unventilated pit or depression may be judged by the adninistrative auvthor—
ity to be a Class I, Division 1 location.

(4) Adjacent areas in which hazardous vapors are not likely to be released
such as stock rooms, swit_chboaxd rooms and other similar loca tions, having floors
elevated at least 18 inches above adjacent garage floor, or separated therefrom by
tight curbs or partitions at least 18 inches high, shall not be classed as hazardous.
E-511.03, Wiring and Equipment in Hazardous Areas.

Within hazardous areas as defined in E-511.02, wiring and equipment shall con-
form to applicable provisions of Chapter E~501.

E=511.04. Sealing.

Approved seals conforming to the requirements of E-501.05 shall be provided,
and E-501..052) (b) shall apply to horizontal as well as to vertical boundaries of
the defined harardous areas. Raceways embedded in a masonry floor or buried be-
neath a floor shall be considered to te within the hazardous area above the floor
if any connections or extensions lead into or through such area.

E-511.05: Wiring in Spaces Above Hazardous Areas.

(1) A3l fixed wiring shall be in metallic raceways or shall be Type ML cable.
Cellular metal floor raceways may be uséd only for supplying celling outlets or
extensions to the area below the floor, but such ;r'aceways shall have no connections
leading into or through any hazardous area above the floor. No electrical conduc-
tor shall be installed in any cell, header or duct which contains a pipe for steam,
water, air, gas, drainage, or other serxrvice except electrical.

(?) For Pendants, flexible cord suitable for the type of service and approved

for hard usage shall be used.
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(3) For connection of portable lamps, motors or other appliances, flexible
cord suitable for the type of service and approved for extra hard usage shall be
used.

(4) Where a circuit which supplies portables or pendants includes aﬁ identi-
fied grounded conductor as provided in Chapter E-200, receptacles, attachment plugs,
connectors, and similar devices shall be of polarized type, and the indentified con~
ductor of the flexible cord shall be connected to the screw shell of any lampholder
or to the identified terminal of any appliance supplied.

(5) When a pendant is used to supply a portable lamp or appliance, the fe-
male portion of a polarized pin-plug connector or equi#alent shall be attached to
the lower end of the pendant, and the male portion shall be attached to the cord
for the portable. The connector shall be designed to break apart readily in any
position, and shall be suspended at a level not less than that specified in
E-511.02. Attachment plumg receptacles in fixed position shall be located above the

level specified in E-511.02.
E-511.06. Equipment Above Hazardous Areas.

(1) Equipment which is less than 12 feet above floor level, and which may
produce arcs, sparks or particles of hot metal, such as cutouts, switches, recep-
tacles, charging panels, generators,wtors, or 'other equipment having make and
break or sliding contacts, shall be of totally-enclosed type or shall be provided
with suitable guards or screens to prevent escape of sparks or hot metal particles.

() Lamps and lampholders for fixed lighting which are located over lanes
through which vehicles are commonly driven or which may otherwise be exposed to
physical damage, shall be located not less than 12 feet above floor level unlegs of
totally enclosed type or provided with suitable guards, screens or covers to pre~
vent escape of sparks or hot metal particles.

(3) Portable lamps shall be equipped with handle, lampholder, hook and sub-

stantial guard sttached to the lampholder or handle. All exterior surfaces which



~399-
might come in contact with battery terminals, wiring temminals or other objects
shall be of non-conducting material or shall be effectively protected with insula-
tion. Lampholders shall be of unswitched type, and shall not provide means for
plug-in of atbtachment plugs. Outer shell shall be of moulded composition or other
material approved for the purpose, and metal-shell, lined lampholders, either of
switched or unswitched type, shall not be used. Unless the lamp and its cord are
gupported or arranged in such a manner that they cannot be used in the hazardous
areas classified in E-511.02, they shall be of a type approved for such hazardous
locations.
E-511.07.  Batterv-Chargines Bouipment.

Battery chargers and their control equipment, and batteries being charged
shall not be located within hazardous areas classified in E-511.02. Tables, racks,
trays, and wiring shall, in addition, conform to the provisions of Chapter E-480.
£-511.08. FElectric Vehicle Cha rgingz.

(1) Flexible cords used for charging shall be suitable for the type of ser-
vice and approved for extra hard usage. Their current carrying capacity shall be
adéquate for the charging current.

(2) Comnectors shall have a rating not less than the current carrying capac~
ity of the cord, and in no case less than 50 amperes.

(3) Connectors shall be so designed and installed that they will break a-
part readily at any position of the charging cable, and live parts shall be guarded
from accidental contact. No connector shall be located within a hazardous area
defined in E-511.02.

(4) Where plugs are provided for direct comnection to vehicles, the point
of connection shall not be within a hazardous area as defined in E-511.02, and
vhere the cord is suspended from overhead, it shall be so arranged that the lowest

point of sag is at least & inches above the floor. Where the vehicle is equipped

with an approved plug which will readily pull apart, and where an automatic arrange-
ment is provided to pull both cord and plug beyond the range of physical damage,

no additional connector is required in the cable or at the outlet.
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CHAPTER E~512
RESIDENTIAL, STORAGE GARAGES
E-512.01. Definition.

A residential storage garage is a building or room in which not more than
three vehicles of the types described in E-511.01 are or may be st red, but which
will not rormally be used for other then minor service or repair operations on such
stored vehicles.

E-512.02. At or Above Grade.

Where the lowest floor is at or above adjacent ground or driveway level, and
where there is at least one outside door at or below floor level, the garage area
shall not be classed as a hazardous location.

E-512.03. Below Grade.

Where the lowest flioor is below adjacent ground or driveway level, the fol-
lowing shall apply:

(1) The entire ares of the garage or of any enclosed space which includes
the garage shall be classified as a Class I, Division 2 location up to a level 18
inches above the garage floor. All electrical equipment and wiring within such
hazardous location shall conform to applicable provisions of Chapter E-501.

(2) Wiring and equipment above the defined hazardous location shall conform
to the requirements of this Code for non-hazardous locations.

(3) Adjacent areas in which hazardous vapors or gases are not likely to be
released, and having floors elevated at least 18 inches above the garage floor, or
separated therefrom by tight curbs or partitions at least 18 inches high, shall not

be clasgssed as hazardous.
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CHAPTER E~-513
- ATRCRAFT HANGARS
E-513.0%.  Dellnifion.
hin osoupenay shall include locations used for storage or sexvicing of air-
craft in vhish gosoliaes jet fusls, or other volatile flawmable 1iduids, or flam-
mable gages, ars méeﬂ;‘bﬁﬂ sholl nut include such lJocetiona when ussd exclusively
for aircerart wilch heve never contained such liquids cr gasee, or which have been
drained and propsrly pargsd.

E~513.02.  Hazsrdous Areast

Classification ﬁnder Chapter E~500,

(1) Any pit or depression below the level of the hangar floor shall be con-
sidered to be a Class I, Division 1 location which shall extend up to said floor
level.

(2) The entire area of the hangar including eny adjacent and communicating
areas not suitably cut off from the hangar shall be considered to be a Class I,
Division 2 location up to a level 18 inches above the floor.

(3) The area within 5 feet horizontally from aircraft power plants, air-
craft fuel tanks or aircraft structures containing fuel shall be considered to be
a Cless I, Division 2 hazardous localion which shall extend upward from the floor
to a level 5 feet above the upper surface of wings and of engine enclosures.

(4) Adjecent areas in which hazardous vapors are not likely to be released
such as stock rooms, electrical control rooms, and other similar locations, shall
not be classed as hazardous when adequately ventilated and when effectively cut
off from the hangar itself by walls or partitions.

E-513.03. Wirine and Fauipment in Hazardous Areas.

A1l fixed and portable wiring and equipment which is or may be installed or

operated within any of the hazardous locations defined in E-513.02 shall conform

to applicable provisions of Chapter E-501. All wiring installed in or under the
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hangar floor shall conform to the requirements for Class I, Division 1. When such
wiring is located in vaults, pits, or ducts, adequate drainage shall be provided,
and the wiring shall not be placed within the same compartment with any other ser-

vice except piped compressed air.

E-513.04. Wiring Not Within Hazardous Areag.

(1) A1l fixed wiring in a hangar, but not within a hazardous area as defined
in E~513.02, shall be installed in metallic raceways or shall be Type MI cable,
except that wiring in non-hazardous locations as defined in E-513.02(4) may be of
any type recognired in Chspbter E-300 of this Code.

(?) For pendants, flexible cord suitable for the type of service and approved
for hard usage shall be used. Each such cord shall include a separate grounding
conductor. |

(3) For portable appliances and lamps, flexible cord suitable for the type
of service and approved for extra hard usage shall be used. Each such cord shall
include a separate grounding conduétor.

(4) Where a circuit which supplies portables or pendants includes an identi-
fied grounded conductor as provided in Chapter E-200, receptacles, attachment plugs,
connectors, and similar devices shall be of polarized type, and the identified
conductor of the flexible cord shall be connected to the screw shell of any lamp-
holder or to the identified terminal of any appliance supplied. Acceptable means
shall be provided for maintaining continuity of the grounding conductor between the
fixed raceway system and the non-current-carrying metallic portions of pendent fix-
tures, portable lamps, and portable appliances.

E-513.05. _Eguipment not Within Hazardous Aress.

(1) In locations other than those described in E-513.02, equipment which is
less than 10 feet above wings and engine enclosures of aircraft and which mey pro-
duce arcs, sparks or particles of hot metal, such as lamps and lampholders for

fixed lighting, cutouts, switches, receptacles, charging panels, generators, motors,
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or other equipment having ueke and break or sliding contacts, shall be of totally-
enclogsed type or shall be provided with suitable guards or screens to prevent escape
of grarks or hot metal particles, except that equipment in areas described in E~513.
02(4) mey be of general purpose Lype.

(2) TLamphoidsrs of metal shell, fiber-lined types shall not be used for
fixed incandsscent lighting.

(3) Portable lamps which are or may be used within a hangar shall be approved
for Class I locations.

(4) Portable appliances which are or may be used within a hargar shell be of
a type suitable for use in Class I, Division 2 locations.

E-513.06. _Stanchions, Rogbrums and Docks.

(1) FElectric wiring, outlets and equipment (including lamps) on or attached
to stanchions, rostrums.of docks which are located or likely to be located in a
hazardous area as defined in E-513.02(3) shall conform to the req,uirerpen’bs for
Class I, Division R locations.

(?) Where stanchions, rostrums, or docks are not located or iikely to bs lo-
cated in a hamardous ares as defined in E-513.02(3), wiring and equipment shall con-
form to E-513.04 and E-513.05, except that such wiring and equimment not more than
18 inches above the floor in any position shall conform to E-513.06(1). Receptac-

les and attachment plugs shall be of locking type which will not break apart

readily.
(3) Mobile s%anchions with electrical equipment conforming to E-513.06 (2)
permanently .
shall carvy at least one affixed warning sign to read: "WARNIIG - KEEP 5

FEET CLEAR OF AIRCRAFT ENGINES AND FUEL TANK AREAS."
E-513:07,.. Sealing.

Approved seals shell be provided in conformmsnce with E-501.05 and E-501.05 (1)
(z) and E~501.05(R) (b) and shall apply to horizontal as well as to vertical bound-

arieg of the defined hazardous areas. Raceways embedded in a masonry floor or
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buried beneath a floor shall be considered to be within the hazardous area above

the floor when any connections or extensions lead into or through such area.
E-213.08. Aircraft Blectrical Systems.

Aircraft electrical systems should be de-energized when the aircraft is stored
in a hangar, and, whenever possible, while the aircraft is undergoing maintenance.
E-513.09. Aircraft Battery -~ Charging and Equiyment.

(1) Aircraft batteries should not be charged when installed in an aircraft
located inside or partially inside a hangar. '

(2) Battery chargers and their control equipment shall not be located or
operated within any of the hazardous areas defined in'E-513.02, and should prefer-
ably be located in a separate building or in an area such as described in E-513.02
(4)+ Mobile chargers shall carry at least one permanently affixed warning sign to
‘reads “WARNING - KEEP 5 FEET CLEAR OF AIRCRAFT BNGINES AND FUEL TANK AREAS." Ta-
bles, racks, trays, and wiring shall not be located within a hazardous area, and
shall, in addition, conform to the provisions of Chapter E-480.

E-513.10. FEnergizing Aircraft from External Power Sources.

(1) Aircraft energizers shall be so designed and mounted that all electrical
equipment and fixed wiring will be at least 18 inches above floor level énd shall
not be operated in a hazardous area as defined in E-513.02(3).

() Mobile energizers shall carry at least one permanently affixed warning
sign to read: "“WARNING -~ KEEP 5 FEET CLEAR OF AIRCRAFT ENGINES AND FUEL TANK AREAS."

(3) Aircraft energizers shall be equipped with polarized extemal power plugs
and shall have automatic controls to isolate the ground power unit electrically from
the aircraft in case excessive voltage is generated by the ground power unit.
E=513.11. Mobile Sgrvicipg Equipment with Electrical Components.

(1) Mobile servicing equipment (such as vacuum cleaners, air compressors,
air movers, etc.) having electrical wiring and equipment not suitable for Class I,
Division 2 locations shall be so designed and mounted that all such fixed wiring

and equipment will be at least 18 inches above the floor. Such mobile equipment
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shall not be operated within the hazardous areas defined in E-513.02(3) and shall
carry at least one permanently affixed warning sign to read: "WARNING - KEEP 5
FEET CUEAR OF ATHCRAFT ENGINES AND FUEL TANK AREAS."

(?) Flexible cords for mobile equipment shall be suitable for the type of
service and approved for extrs hard usage, and shall include a grounding conductor.
Attachment plugs and receptacles shall be approved for the location in which they
are installed, and shall provide for connection of the grounding conductor to the
racewsy system.

(3) Equipment not of a type suitable for Class I, Division 2 locations shall
not be operated in areas where maintenance operations likely to release hazardous
vapors are in progress.

E-513.12. Grounding.

A1l metallic raceways, and all non-current-carrying metallic portions of

fixed or portable equipment, regardless of voltage, shall be grounded as provided

in Chapter E-~250.

CHAPTER E-~514
GASOLINE DISPENSING AND SERVICE STATIONS
E-514.01. Definitions.

(1) This classification shall include locations where gasoline or other vol-
atile flammable liquids or liquefied flammable gases are transferred to the fuel
tanks (including auxiliary fuel tanks) of self-propelled vehicles. Dispensing
islands are areas elevated above surrounding surfaces and on whaich are mounted dis-
pensing pumps or other dispensing devices. Where an individual pump or dispensing
device is not mounted on an elevated island, an area extending 18 inches in all
divections #rom the base of the pump or device shall be considered to be a dis-
pensing isllend.

() Other areas uged as lubritoriums, service rooms and repalr rooms, and

offices;,; salesrooms, compressor rooms and similar locations shall counform to
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Chapter E-511 with réspect to electrical wiring and equipment.
B-514.02, Hazardous Areas.

(1) The area of a dispensing island shall be considered to be a Class I,
Division 1 location which shall extend upward to a level 4 feet above adjacent
driveway level, and which shall include any space within or under the island which
may contain electrical wiring or equipment.

(2) In an outside location, anj ares (including buildings not suitably cut
off) within 20 feet'hoiizdntélly‘fébmLahy?éiépensiné'381and or pump,’bi-from'ény
tank fill-pipe or tank vent-pipe, shall Be considered to be a Class I, Division 2
location which shall extend upward to a level 18 inches above driveway or ground
level. Electrical wiring and equipment, any portion of which is below the surface
of such areas, shall be considered to be within a Class I, Division 1 location
which shall extend at least to the'point of emergence.

E-514.03, Wiring and Fguipment Within Hazardous Areas.

A11 electrical equipment and wiring within the hazardous areas defined in
E-514.02 shall conform to applicable provisions of Chapter E~501.

Note: For speclal requirements for conductor insulativn, see E-501.13.
E-514.04,  Wirine and Eguipment not Within Hazardoug Areas.

Wiring and equipment not within hazardous areas defined in E-514.02 shall con-
form to E-511.05 and E-511.06.

E-514.05. Circuit Disconnects.

Each circuit leading to or through a dispensing pump or island shall be pro-
vided with a switch or other acceptable means to disconnect simultaneously from the
source of gupply all conductors of the circult including the grounded neutral, if
any.

E~514.06. Sealing.
(1) An approved seal shall be provided in each conduit run entering or leav-

ing a dispensing pump or other enclosure on a dispensing island. There shall be no
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union, coupling, box or fitting in the conduit between the sealing fitting and the
point at which the conduit emerges into the pump or other equipment, or into any
cavities or enclosures in direct communication therewith.

Note: This paragraph states that the first fitting after the conduit emer-
ges from the slab or from the concrete of the island must be the sealing fitting.
Above the fitting, the remainder of the wiring and equipment up to the four foot
level is required to conform to the rules for Class I, Division 1 locations.

(2) Additional seals shall be provided in conformence with E-501.05 and
E-501.05(1) (¢) and E-501.05(2) (b) shall apply to horizontal as well as to vertical
boundaries of the defined hazardous areas.

E~514.07.  Grounding.

Metallic portions of dispensing pumps, metallic raceways, and all non-current-

carrying portions of electrical equimment, regardless of voltage, shall be grounded

as provided in Chapter E-~250.
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CHAPIER E-515
BULK-STORAGE PLANTS
E~515,01. Definition.

This designaticn shall include locations where gasoline or other volatile
flammable liquids are stored in tanks having an aggregate capacity of one carlcad
or more, and from which such producis are distributed (usually by tank truck).
E-515.02.. . Hazardous Areas.

(1) loading racks or platforms and rooms containing pumps for volatile flam-
mable liquids or in which are located valves in pipe lines handling such liquids
under pressure shall be considered to be Class I, Division 1 locations.

() Rooms in which volatile flammable liquids are transferred to individual
containers shall be considered to be Class I, Division 1 locations.

(3} In outdoor locations, areas adjacent to loading racks or platforms, or
to aboveground tanks shall be congidered to be Class I, Division 2 locations. Such
areas shall be considered tc extend 25 feet horizontally from such racks or tanks,
and upward from adjacent ground level to a height of 15 feet.

Note: Open conductors shall not pass over flammeble liquids storage tanks.

Such .Gonductors opsrating at more than 300 volits to ground shdll be kept at least
15 feet horizontally from such tanks. When the voltage is 300 or below, *

{/) Basements, pits or depressions which are within 25 feet of aboveground
tanksg‘within 25 feet and below the level of the top of underground tanks, or with~
in 25 fest of any loading rack or platform shall be considered to be Clasg I, Div-
isgion 2 locations.

(5) Storage and repair garages for tank trucks shall be considered to be
Class I, Division 2 locations without limitation with respect to height above floor
level.

() Office buildings, boiler rooms and other similar locations which are
outside the limits of hazardous areas as defined herein, and which are not used for
handling or storage of volatile flammable liquids or containers for such liquids,

shall not be considered to be hazardous locations.

¥ g horizontal clearance of not less than 8 feet shall bhe maintained.,

-
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B-515.03. Wirine and Fquipment Within Hazardous Areas.

A1l electrical wiring and equipment within the hazardous areas defined in
E-515.02 shall conform to applicable provisions of Chapter E-501.
£-515.04. Wiring and Equipment Above Hazardous Areas.

A11 fixed wiring above hazardous areas shall be in metallic raceways. Fixed
equipment which‘may produce arcs, sparks 5r particles of hot metal, such as lamps
and lampholderé for fixed lighting, cutouts, switches, receptacles, motors, or other
equipment having make and break or sliding contacts, shall be of totally-enclosed
type or shall be provided with suitable guards or screens to prevent escape of
sparks or hot metal particles. Portable lamps or appliances, and their flexible
cords shall conform to the provisions of Chapter E-501 for the class of location
above which they are comnnected or used.

E~515.05.__Undexrground Wiring.

(1) Underground wiring shall be installed in rigid metal conduit, or, where
buried under not less than 2 feet of earth, may be installed in non-metallic conduit
or duct or in.the form of cable approved for the purpose. Where cable is used, it
shall be enclosed in rigid metal conduit from the point of lowest buried cable level
to the point of connection to the aboveground raceway.

(2) Conductor insulation shall conform to E-501.13 of Chapter E-501.

(3) Where cable with non-metallic sheath or non-metallic conduit is used, an
additional grounding conductor shall be included to provide for metallic continuity
of the raceway system and for grounding of non-current-carrying metallic parts of
equi tment.

E-515,06. Sealing.

Approved seals shall be provided in conformance with E-501.05 and E-501.05
(1) (¢) and E~501.05(2) (b) shall apply to horizontal as well as to vertical béund~
aries of the defined hazardous areas. Buried raceways under defined hazardous \

areag shall be considered to be within such areas.

N

J
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E-515.07._ Gasoline Dispensing.
Where gasoline dispensing is carried on in conjunction with bulk station
operations; applicable provisions of Chapter E-514 shall apply.

A1l metallic raceways, and all non-current-carrying metallic portions of

electrical equirment shall be grounded as provided in Chapter E-230.
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CHAPTER E-~516
FINISHING PROCESSES
E-516.01. Definition.

This Chapter shall apply to locations where paints, lacquers or other flam-
mable finishes are regularly or frequently applied by spraying, dipping, brushing or
by other means, and where volatile flammeble solvents or thinners are used or where
readily ignitable deposits or residues from such paints, lacquers or finishes may
ocecur,

Note: For further information regarding safeguards for finishing processes,
see the NFPA Standard for Spray Finishing Using Flammable Materials (No. 33) and the
NFPA Standard for Dip Tanks Containing Flammable or Combustible Liquids (No. 34).
E-516.02. Hagzardous Areas.

Classification with respect to flammable vapors. For deposits and residues,
see E-516.03.

(1) The following areas shall be considered to be Class I, Division 1 loca-
tions:

(a) The interiors of spray booths and their exhaust ducts.

(b) 20 feet horizontally and up to an elevation of 12 feet above the
floor or 7 feet above the work, whichever is higher where open-
spraying operations more extensive than touch-up spraying are per-
mitted. The dimensions may be reduced if thé space is limited by
a ceiling or permanent walls.

(¢) 20 feet horizontally and 12 feet above the floor or 7 feet above
the top of dip tanks and their drain boards, whichever is higher.
The dimensions may be reduced if the space is limited by a ceiling
or permanent walls.

(@) Spaces where hazardous concentrations of flammable vapors are

likely to occur.
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() The following shall be considered to be Class I, Division 2 locations:

(a) A rectangular base area 20 feet wide having a long side extending
across the open fade of the booth and 20 feet beyond either side of
the booth and extending to the ceiling or 5 feet above the top of
the booth.

(b) Thirty feet horizontally beyond the limits of Class I, Division 1
areas (see E-516,02(1) surrounding open spraying, dip tanks and
drain boards and other hazardous operations. The vertical dimen-
sion of the Class I, Division 2 area shall be the same as the
Class I, Division 1 area. The area need not extend above ceilings
nor beyond permanent walls.

(3) Adjacent areas which are cut off from the defined hazardous areas by
tight partitions without commminicating openings, and within which hazardous vapors
are not likely to be released, shall be classed as non-hagardous.

(4) Drying and baking areas provided with positive mechanical ventilation
adequate to prevent formation of flammable concentrations of vapors, and provided
with effective interlocks to de-energize all electrical equipment (other than equip-
ment approved for Class I locations) in case the ventilating equipment is inopera-
tive; may be classed as non-hazardous.

B-516.03. _Wiring and Equipment in Hazardous Areas.

(1) A1l electrical wiring and equipment within the hagzardous areas defined
in E-516,02 shall conform to applicable provisions of Chapter E~501.

(?) Unless specifically approved for the location, no electrical equipment
shall be installed or used where it may be subject to hazardous accumulations of
readily ignitible deposits or residues, except that wiring in rigid conduit ox in
threaded boxes or fittings.containing no taps, splices or terminal connections may
be installed in such locations.

(3) Illumination of readily ignitible areas through panels of glass or other
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transparent or translucent material is permissible only where: (a) fixed lighting
units are used as the source of illumination, (b) the panel effectively isolates
the hazardous area from the ares in which the lighting unit is located, (¢) the
lighting unit is approved for its specific location, (d) the panel is of a material
or is so protected that breakage will be unlikely and (e) the arrangement is such
that normal accumulations of hazardous residue on the surface of the panel will not
be raised to a dangerous temperature by radiation or conduction from the source of
illumination.

(4) Portable electric lamps or appliances shall not be used within a hazard-
ous area during operation of the finishing process. When such lamps or appliances
are used during cleaning or repairing operations, they shall be of a type approved
for Class I locations, and all exposed metal parts shall be effectively grounded.

(5) Electrostatic spraying or detearing equipment shall be installed and used
only as provided in E-~516.04.

E-516.04. Electrostatic Equipment.

Where electrostatic spraying and detearing equipment is installed, such equip-
ment shall be of approved type, and shall confurm to the following requireménts.

(1) No transformers, power packs, control apparatus, or other electrical
portion of the equipment (except high voltage grids and their connections) shall
be installed in any of the hazardous arsas defined in E-~516.02 unless of a type
approved for the location.

(?) High voltage grids or electrodes shall be located in suitable noncom-
bustible booths or enclosures provided with adequate mechanical ventilation, shall
be rigidly supported and of substantial construction, and shall be effectively in-
sulated from ground by means of non-porous noncombustible insulators.

(3) High voltage leads shall be effectively and permanently supported on
suitable insulators, shall be effectively guarded against accidental contact or

grounding, and shall be provided with automatic means for discharging any residual
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charge to ground when the supply voltage is interrupted.

(4) Goods being processed shall be supported on conveyors in such a manner
that minimum clearance between goods and high voltage grids or conductors cannot
be less tlan twice the sparking distance. A conspicuous sign indicating the spark-
ing distance shall be permenently posted near the equipment.

(5) Approved automstic controls which will operate without time~delay shall
be provided to disconnect the power supply and to signal the operator in case of
l. stoppage of ventilating fans or failure of ventilating equipment from any cause,
2. stoppage of the conveycr cariying goods through the high voltage field, 3. occur;
rence of a ground or of an imminent ground at any point on the high voltage system,
or 4. reduction of clearance below that specified in E-516.04(4).

() Adequate fencing, railings or guards which are electrically conducting
and effectively grounded shall be provided for safe lsclation of the process, and
slpgns shall be permanently posted designating the process zone as dangerous be-~

cause of high voltage.

E-516.05. _Wiring and Eouipment Above Hazardous Areas.

(1) A1l fixed wiring above hazarions areas shall be in metallic raceways or
sgball e Uyrve MI cabls. Colluisr nelsl ioor racoways mey be ueed oxnly for suprly-
irg ceilling outlets or extsensions %o The area below the floor of a hazardous area,
it such raceways shall have no connections leading into or through the hazardous
area amnve tne floor unless sulteble seals sre provided. No eleetrical conductor
sha'll be inswalled in any cell, hesadar or duct which contains a pipe for steam,
watawy, alr, gas, drainage, or for other service except electrical.

(?) Bquipment which msy produce arcs, sparks or particles of hot metal, such
ag lamnms and lanphoiders for fixed lighting, cutouts, switches, recaptaclss, motors,
oy other equipment having make and break or slidim contacts, where installed ahove
a hagardous area or above an area where freshly finished goods are handled, shall
be of totally-enclosed type or shall be provided with suitable guards or screens

to prevent escape of sparks or hot metal particles.
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;E_-_ij,é .06.__Grounding.
| A1l metallic raceways, and all noan-current-carrying metallic portions of
Tixed or portable equipment, regardlsss of voltagc, shall be grounded as provided
in Chapter E-250.
CHAPTER E--5i7
FLAMMABLE ANERTHRTYCS

E-517.01, Definitions.

(1) Flammable anesthetics are gases or vapors such as cyclopropane, divinyl
ether, ethyl chloride, ethyl ether, and ctaylzne, whichmEY'fofm flammable or ex~
plosive mixtures with alr, oxygen, or niitrous cxide.

(2) For the purpose of thié Chapter, anesthetizing locations are areas in
hospitals in which flammable anesthetics are or may be adwinistered to patients.
Such loca*ions will include operating rooms, delivery rooms and anesthesia rooms,
and will also irciude any corridors, utiiity rooms or other areas which are or may
be uged for administering flammable anesthetics to patients. Recovery rooms ars not
classed as anesthetizing locations unless used for administering flammable anesthe-
tics.

Note: For further information regarding safsguards for hbspital operating
rooms, see the NFPA Code for the Use of Flnomankiz dnesthetics (No. 56).

E-517-02.  Hazardous Areas.

(1) 4ny room ox space in which flemmeble anesthetics or volatile flammable
disinfecting agents are stored shall be considered to be a Class I, Divisien 1 lo-
cation throughout., |

() In an anesthetizing location as defined in E-517.01, the entire.area shall
be considered to be a Class I, Division 1 location whizh shall extend upward to a
level 5 feet above the floor.

E=517.03. Wiring and Eguipment Within Hazardous Areas.

(1) In hagardous areas as defined in E-517.02, all fixed wiring and equipment,
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and all portable equipment, including lamps and appliances, operating at more than
8 volts between conductors, shall conform to the requirements of E-501.01 to
E~501.15 inclusive and of E-501.16(f§%a for Class I, Division 1 locations, and all
such equipment shall be specifically approved for the hazardous atmospheres involved.

(2) Where a masonry wall or floor constitutes a boundary of a hazardous
area, any rortion of a raceway embedded in such masonry shall be considered to be
within.?%imndary itself, but any portion of a raceway located in a hollow space
in such wall or floor shall be considered o be within the hazardous area.

(3) Where a box fitting or enclosure is partially but not entirely within
a hazardous area, the hazardous area shall be considered to be extended to include
the entire box,fitting or enclosure.

(4) TFlexible cords which are or may be used in hazardous areas for connec~
tion to portable equipment, appliances or lamps operating at more than 8 volts be-
tween conductors shall be of a type approved for extra hard usage, shall be of
ample length, and shall include an additignal insulated conductor for grounding.
Receptacles and attachment plugs shall be of the type with provision for connection
of the grounding conductor, and where located within a hazardous area, shall be
approved for Class I locations. A storage device for the flexible coxd shall be
provided, and shall not subject the cord to bending at a radius of less than 3
inches.

E-517.04. Wiring and Equipment Above Hazsrdous Areas.

(1) Wiring above & hazardous z7sa as defined in E-517.02(2) shall be in-
stalled in metal raceways or shall he Type MI cable.

() Equipment which may produce arcs, sparks or particles of hot metal, such
as lamps and lampholders for fixed lighting less than 8 feet above the floor, cut-
outs, switches, receptacles, generators, motors, or other equipment having make

and break or sliding contacts, shall be of totally-enclosed type or shall be pro-

vided with suitable guards or screens to prevent escape of sparks or hot metal
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particles.

(3) Ceiling suspended surgical and other lighting fixtures shall conform to
E-501.09(2), except that surface temperature limitations set forth in E-501.09(2) (¥)
shall not apply, and except that integral or pendeﬁt switches which are located
above and cannot be lowered into the hazardous area need not be explosion~proof .
E=517.05.__Sealing.

- Approved seals shall be provided in conformance with E~501.05, and E-501.05
(1) (c) shall apply to horizontal as well as to vertical boundaries of the defined
hazardous areas.
E-517.06,  Circuits in Anesthetizing Iocations.

(1) Except as provided in E-517.06(5), each circuit within or partially with~
in an anesthetizing location as defined in E-517.01(2) shall be controlled by a
switch having a disconnecting pole in each circuit conductor, and shall be supplied
from an ungrounded distribution system which shall be isolated from any distribu~
ticn system supplying areas other than anesthetizing locations. Such isolation may
be obtained by means of one or more transformers having no electrical connection
between primafy and secondary windings, by means of motor generator sets; or by
means of suitably isolated batteries.

(?) Circuits supplying primaries of isolating transformers shall operate at
not more than 300 volts between conductors, and shall be provided with proper over-
current protection. Secondary voltage of such transformers shall not exceed 300
volts between conductors, and all circuits supplied from such secondaries shall be
ungrounded and shall have an approved overcurrent device of proper rating in each
conductor. Circuits supplied from batteries or from generators, or motor-generator
sets shall be ungrounded, and shall be protected against overcurrent in the same
menner as transformer secondary circuits.

(3) Transformers, motor-generator sets, batteries and battery chargers, to-

gother with their overcurrent devices shall be installed in non-hazardous locations,
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and shall conform to the requirements of this Code for such locations.

(4) In addition to the usual control and protective devices, the ungrounded
system shall be provided with an approved ground contact indicator so arranged that
a green signal lamp conspicuously visible to persons in the anesthetizing location
rewaing lighted while the system is isolated from ground. An adjacent red signal
lamp and an audible warning signal shall be energized when any conductor of. the
system becomes grounded through a resistance or a capacitive reactance of any value
up to at least 60,000 ohms. The current through the ground indicator to the ground
shall not exceed 2 milliamperes. The indicator and associated signals shall not be
installed within a hazardous area.

Note: The proper functioning of ﬁhe indicator shall be tested at intervals
of not more than one week by grounding successively each conductor of the energized
distribution system through a suitable meter or resistor. Such tests shall be made
only while the location is not being used and when entirely free from combustible

~gases or vapors. A permanent record shall be kept of the results of such tests.

(5) In an anesthetizing location, lighting fixtures for fixed lighting (ex~
cept ceiling S%Ppended or ceiling mounted surgical fixtures) or permanently in-
stalled X-ray transformers and associzled equipment, may be supplied from a grounded
distribution system provided (a) wiring for grounded and ungrounded circuits does
not occupy the same raceways, (b) the lighting fixtures and the X-ray equipment
(except the enclosed X~-ray tube and the metal-enclosed high voltage leads to the
tube) be located at least 8 feet abw: the floor, and (c) switches for the grounded
circuits be located outside of the anesthetizing location except that remote con-
trol stations for remote control switches may be in the anesthetizing location
where the remote control cirenit is energized from the ungrounded distribution

system.

E=517.07. Low Voltage Equipment and Instruments.

(1) Electrical apparatus and equipment used within a hazardous area, and

which has exposed current-carrying elements or which is frequently in contact with
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the bodies of persons, shall be designed to operate at 8 volts or less unless it is
entirely surrounded by a metallic casing or sheath. Power supply shall be unground-
ed, and shall be electrically isolated from all circuits of higher voltage.

() Where a low voltage unit receives current from an individual transformer
located within a hazardous area, the flexible cord shall conform to E-517.03(4), the
core and case of the transformer shall be effectively grounded, and the transformer
shall be approved for Class I Jocations.

(3) Where low voltage units within a hazardous area are supplied with current
from a common source; such as a transformer, motor-generator set, or storage battery,
guch common source shall be installed in a non-hazardous location. Where located or
used within a hazardous area, receptacles and attachment plugs shall be approved for
Class I locations. Piugs shall be so designed that they cannot be inserted into
receptacles for higher &oltage. Flexible cords shall be of adequate length and
current-carrying capacity, and shall be approved for extra hard usage. An extra
. conductor for grounding is not required.

(4) Low voltage equipment and wiring (including flexible cords) shall be pro~-
tected from dangerous overcurrents by suitable overcurrent devices or by inherent
current limiting characteristics of the source of supply. Overcurrent devices shall
not bte installed in a hazardous area.

(5) Resistance or impedance devices may ke used to control low voltage units
but shall not be used to limit maximum input voltage. Where a low voltage unit in-
cludes a switch or other make and break or sliding contact, or where it includes a
registor or resistance device which may under any operating condition reach a sur-
face temperature exceeding eighty per cent (80%) of the lowest ignition temperature
in degrees Centigrade (as detemmined by A.S.T.M. test procedure - Designation D 286~
30) of the gases or vapors that may be present, the unit shall be of a type approved
for Class I locations.

£=517.08. Other Equipment.

(1) Suction, pressure, or insufflation equipment involving electrical
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elements, and located or used within a hazardous area shall be approved for Class I
locations.

(2) X-ray equipment installed or operated in an anesthetizing location as
defined in E-517.01(2) shall be provided with approved means for preventing accumu-
lation of electrostatic charges. All control devices, switches, relays, meters, and
transformers shall be totally enclosed, and where installed or operated within a
hazardous area, shall be approved for Class I locations. High voltage wiring shall
be effectively insulated from ground and adequately guarded against accidental con-
tact.

(3) Equipment for generating high frequency currents or voltages used in
elecﬁrocauteny, diathemmy, television, etc., where installed or used in an anesthet-
izing locafion, shall conform to E-517.03 and E~517.04.

E=517.00. Grounding.

In.any hazardous area, all metallic raceways, and all non-cﬁrrentmcarrying
metallic portions of fixed or portable equipment (except equipment operating at not
more than 8 volts between conductors) shall be grounded as provided in E-501.16 (1)

and (2).
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. CHAPTER ‘E-520
THEATERS AND ASSEMBLY HALLS
A, General
E-520.01. Scops.

The requirements of this Chapter shall apply to all buildings, or part of a
building, designed, intended, or used for dramatic, operatic, motion-picture or
other shows, and night clubs, dance halls, armories, sporting arenas, bowling alleys,
public auditoriums, television studios and 1like buildings used for public assembly.

E~520.02. Motion-Picturse Projectors.

Motion-picture equipment and its installation and use shall comply with Chap-
ter BE-540.

E-520.03. Sound Reproduction.

Sound-reproducing equipment and its installation shall comply with Chapter
E~ALD,

E-50.04.  Wiring Methog.

The wiring method shall be metal raceways or Type MI cable except as follows:

Exception No. 1. As provided in Chapters E-640, Sound Reproduction, and
E-890, Communication Circuits.

Exception No. 2. Where the auditorium has a capacity of less than 200 per-
song, armored cable as provided in Chapter E-334 may be used, or for concealed work,
concealsd knob-and-tube work or non-metallic sheathed cable as provided in Chapters
E~274 snd E~336 may also be used.

Note: For recommendations for determination of population capacity; refer to
NFPA Building Exite Code (No. .101).

FException No. 3. Portable cables may be used only where fixed wiring methods
are impracticable.

E-520.05. Number of Conductors in Baceway.

The number of conductors permitted in any metal conduit or electrical metallic
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tubing for border or stage pocket circuits or for remote control conductors shall
not exceed that shown in Table 1 of Chapter E-900. In the case of auxiliary gut~
ters or wireways, the sum of the cross~-sectional areas of all contained conductors
at any cross-section shall not exceed 20 per cent of the interior cross-sectional
area of the gutter or wireway.
E~520.06. FEnclosing and Guarding Live Parts.

Live parts shall be enclosed or guarded to prevent accidental contact by
persons and objects. All switches shall be of the externally éperable type. |
Rheostats shall be placed in approved cases or cabinets which enclose all live
parts, having only the operating handles exposed.

B. Fixed Stage Switchboard
E~520.21. Dead Front.

Stage switchboards'shall be of the dead-front type.

E~-520.22. Guardine Back of Switchboard.

Stage switchboards having exposed live parts on the back of such boards shall

be enclosed by the building walls, wire mesh grills, or by other:approved methods.
The entrance to this enclosure shall be by means of a self-closing door.

E-520.23._  Control and Overcurrent Protection of Receptacle Circuits.

Means shall be provided at the stage switchboard for the control and individ=-
ual overcurrent protection of branch circuits to stage and gallery receptacles
used for portable stage equipment.

E-520.24. Metal Hood.

A stage switchboard that is not completely enclosed dead-front and dead-rear
or recessed into a wall shall be provided with a metal hood extending the full
length of the board to protect all equipment on the board from falling objects.
E-520.25, _Dimmers.

Dimmers shall conform to the following:

(1) Disconnection and Overcurrent Protection. Where dimmers are installed
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in ungrounded conductors, each dimmer shall have overcurrent protection not greater
thgn 125 per cent of the dimmer rating, and shall be discomnected from all unground-
ed conductors when the master or individual switch or circuit-breaker supplying
such dimmer is in the open position.

(2) Resistance or Reactor Type Dimmers. Resistance or series reactor type

dimmers may be placed in either the grounded or the ungrounded conductor of the
circuit. Where designed to open either the supply circuit to the dimmer or the
circuit controlled by it, the dimmer shall then comply with E-380.01.

Note: It is recommended that resistance or reactor type dimmers be placed
in the grounded neutral conductor of the circuit provided they do not open the cir-
cuite

(3) Auto-Transformer Type Dimmers. The circult supplying an auto-transformer

type dimmer shall not exceed 150 volts between conductors. The grounded conductor
chell be common to the input and output circuits. See E~200.04.
C. Stage Equipment ~ Fixed

E~520.41. Circuit Loads.

Footlights, border lights, and proscenium side lights shall be so arranged
that no brench circult supplying such equipment will carry a load exceeding 20
amperes; Mrovided that where heavy-duty lampholders only are used, such circuits
may conform to the provisions of Chapter E-R10 for circuits supplying heavy-duty
lenohoidarg. ’
B-0 005 Conductor Tnsulation.

Tooty, bordery; proscenium, or portable strip light fixtures shall be wired
with conductors having insulation sultable for the temperatures at which the con-
ductors will be operated and not less than 12509C, (2579F.). See Table E-310.02(.}.

E=520.43. Footlights.

(1) Where metal trough construction is employed for footlights, the trough

containing the circult conductors shall be made of sheet metal not lighter than
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No. 20 MS (USS Revised) gauge treated to prevent oxidation. Lampholder terminals
shall be kept at least & inch from the metal of the trough. The circuit conductors
shall be soldered to the lampholder terminals.

(2) Where the metal trough construction specified in E-520.43 (1) is not used,
footlights shall consist of individual outlets with lampholders, wired with rigid or
flexible metal conduit or Type ML cable. The circuit conductors shall be soldered
to the lampholder terminals. Disappearing footlights shall be so arranged that the
current supply shall be automatically disconnected when the footlights are replaced
in the recess designed therefor.

E-520.44. Borders and Proscenium Sidelights.

(1) Borders and proscenium sidelights shall be constructed as prescribed in
E~520.43, shall be suitably stayed and supported, and shall be so designed that the
flanges of the reflectoxs or other adeguate guards will protect the lamps from mech-
anical injury and from accidental contact with scenery or-other combustible materi-
al.

(2) Cables for Border Lights. Cables for supply to border 1lights shall be
types K, S, 30, or ST flexible cord. See Table E~400.11. The cables shall be
sultably supported. Such cables shall be employed only where flexible condﬁctors
are necessary.

Receptacles intended for the supply of arc lamps shall have not less than 35
amperes capacity and shall be supplied by conductors not smaller then No. 6. Re?
ceptacles intended for the supply of incandescent lamps shall have not less than
15 amperes capacity and shall be supplied by conductors not smaller than No. 12.
Plugs for arc and incandescent receptacles shall not be interchangeable.

E-520.46. _Stage Pockets.
Receptacles intended for the connection of portable stage lighting equipment

shall be mounted in suitable pockets or enclosures, and shall comply with the
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requirements of E-520.45;;
E~§g0.42.__Lgmgg_in Scene DocgggA

Lamps installed in scene docks shall be‘so located and guarded as to be free
from mechanical injury and ;uo#ide an ailr space of not less than 2 inches between
such lamps and any combustible material.

E=520.48. Curtain Mobors.

Curtain motors having brushes or sliding contacts shall comply with one of the
following conditions:

(1) Be of the totally-enclosed, enclosed-fan~cooled, or enclosed~pipe-ventil-
ated types.

(2) Be enclosed in separate rooms or housings.builf of non-combustible ma-
terials so constructed as to exclude flyings'or 1int, and properly ventilated from
a source of clean air. | | |

(3) Have brush or sliding-contact end of motor enclosed by solid metal covers.

(4) Have brushés‘or sliding éontacts enclosed in éubstantial, tight, metal
housings.v

(5) " Have the upper half of brush or sliding-contact end of the motor en~
closed by a wire screen or perforated metal and the lower half eﬁclosed by solid
metal covers. |

(6) Have wire screens or perforated métal placed at the commutgtor or Erush
ends. No dimension of any opening in the wire screen or perforated metal shall
exceed .05 inch, regardless of the shape of the opgning and of fhe material used.
E-520.49. FJue—ngpef Control.

Where stage flue dampers are released by an electrical device, the circuiﬁ
operating the latter shall be normally closed and shall be controlled by at least
two externally—operable switches, one sw1tch being placed at the electriciants
statlon and the other where desmgnateq/the administrative authority. The device

shall be designed for the full voltage of the circuit to which it is connected, no
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resistance being inserted. The device shall be located in the loft above the scen~

ery and shall be enclosed in a suitable iron box having a tight, self-closing door.

D. Portable Switchboards on Stage
E=520.51. Supply.

Portable switchboards shall be supplied only from outlets especially provided
for this purpose. Such outlets shall include externally operable, enclosed fused
switches or circuit-breakers mounted on the stage wall or at the switchboard in
locations readily accessible from the stage floor.

BE=520.52. Overcurrent Protection.

Circuits from portable switchboards directly supplying equipment containing
incandescent lamps of not over 300 watts shall be protected by overcurrent devices
having a rating or setting of not more than 20 amperes. Circuits for lampholders
over 3'00 watts may be used where overcurrent protection conforms to the provisions
of Chapter B~210. Other circuits shall be provided with overcurrent devices with
a rating or setfing not higher than the current required for the connected load.
E-520.53. GCongtruction.

Portable switchboards for use on stages shall comply with the following:

(1) Enclogure. Portable switchboards shall be placed within an enclosure of
substantial construction which may be so arranged that the enclosure is open during
opei‘ation. Enclosures of wood shall be completely lined with sheet metal of not
less than No. 24 MS(USS Révised) gauge, and shall be well galvanized, enamelled, or
otherwise properly coated to prevent corrosion or be of a corrosion-resistant ma-
terial.

(2) Live Parts. Except as provided fér dimmer face plates in E-520.53(5),
there shall be no exposed live parts within the enclosure.

(3) Switches and Circuit-Breakers. All switches and circuit-breakers shall
be of the externally-operable, encloged type.

(4) Circuit Protection. Overcurrent devices shall be provided in each
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ungrounded conductor of every circuit supplied through the switchboard. Enclosures
shall be provided for all overcurrent devicéé in addition to the switchboard enclo-
sure. |

(5) Dimmers. The terminals of dimmers shall be provided with enciosures, and
dimmer face plates shall be so arranged that accidental contact cannot be readily
made with the face-plate contacts.

(6} ZInterior Conductors. All conductors within the switchboard enclosure
shall be straﬁded and, except for cables feeding to or from the switchboard, shall
be asbestOSfcovered type AA or other types approved for a maximum operating temper-
ature of 2000C, (3920F). Each condummor'shall have a current-carrying capacity at
least equal to the rating of the circuit-breaker, switch or fuse which it supplies,
except for conductors for incandescent lamp circuits having overéurréhtvproteotion
not exceeding R0 amperes. Conductors shall be enclosed in metalitroughs or secure-
ly fastened in position and shall be bushed where they pass through metal.’

(7) Pilot Light. A pilot 1light shall be provided within the enclosure and
shell be so connected to the circuit supplying the board that the opening of the
mester switch will not cut off the supply to the lamp. This lamp shall be on an
independent circuit having overcurrent protection of a rating or setting of not
more than 15 amperes.

(8) Supply Connections. The supply to a portable switchboard shall be by
means of flexible cord (types K, S, SO or ST) terminating within the switchboard
enclosure or in an exterally-operable fused master switch or circuit-bresker. The
supply cable shall have sufficiént current-carrying capacity to carry the total load
on the switchboard and shall be ﬁrotected by overcurrent devices.

(9} Cable Arrangement. Cables shall be protected by bushings where they

pass through enclosures and shall be so arranged that tension on the cable will not
be transmitted to the connections.

(10) Terminals. Terminals to which stage cables are comnected shall be so
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located as to permit convenié;ii; access' {,o the terminals. At temminals not provided
with approved pressure connecfdrs the following construction shall be employed:

() For conductors of No. 10 or larger, solder lugs shall be used.

() For conductors smaller than. No. 10, the strands shall be soldered
together where connected 'bo‘c’lamps or binding screws not specifically approved as
pressure connectors.

E. Stage Equipment - Portable
E-520.61. Arc Lamps. - |
Arc lamps shall comply with the following:

(1) Installation. Arc-lamp frames and standards shall be so installed and

guarded as to prevent their becoming grounded.

v(2) General Construction. Portable arc lamps shall be substantially con-
strcted entirely of metal not less than No. 20 MS (USS Revised) gauge, except
where approved insulating material is necessary.

(3) Degign. The design shall be such as to provide proper ventilation while
retaining sparks, and to prevent carbons or other live parts of lamp from making
contact with metal of hood.

(4) Hoods. Hoods for other than lens lamps shall have the front opening
equipped with a self-closing hinged door frame carrying either wire gauze or glass.
Hoods for lens lamps may have a stationary front, and a solid door om either back
or side. -

(5) Insulation. Mica shall be used for the insulation of the lamp frame.

(6) Suitch. The switch on the standard shall be of such design that acci-

dental contact with any live part will be impossible.

(7) Rheostatg. Rheostats shall be enclosed in a substantial, properly ven-
tilated metal case affording a clearance of at least 1 inch between case and re-
sistance element. Where the rheostat is mounted on the standard, a clearance of
3 inches above the floor shall be maintained. Abestos-covered type AA conductors

shall be used between the rheostat and the lamp.
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(8) Ierminals. Stranded conductors shall be comnected to lamp, rheostat and
switch terminals by means of approved lugs or connectors; bul only approved pressure
connectors shall be used at arc lamp terminals.
E-520.62. Portalle Plugeing Boxes.

Portable plugging boxes shall conform to the following:

(1) Enclosurs. The construction shall be such that no current-carrying part
will be exposed.

(2) Receptacles and Overcurrent Protection. Each receptacle shall have a
rating of not less than 30 amperes, and shall have overcurrent protection which
shall be installed in an enclosure equipped with self-closing doors.

(3) Busbars and Terminals. Busbars shall have a current-carrying capacity

équal to the sum of the ampere ratings of all the receptacles. Lugs shall be pro-
vided for the connection of the master cable.
E-520.63. Lights on Scenery.

(1) Brackets on scenery shall be wired internally and the fixture stem shall
be carried through to the back of the scenery where a bushing shall be placed on
the end of the stem, except that externally wired brackets or other fixtures may
be used when wired with Type P or other cords designed for hard usage which shall
extend ihrough scenery and without joint or splice in canopy of fixture back and
terminate in an approved type stage comnector located within 18 inches of the fix-
re.

(2) TFixtures shall be securely fastensd in rpiace.

E-520.64. Portable Strips.

Portable strips shall be constructed in accordance with the requirements for

border lights and proscenium side lights in E-520.44(L). The supply cable shall be
protected by bushings where it passes through metal and shall be so arranged that
tension on the cable will not be transmitted to the connections. See E-520.42 for

wiring of portable strips.
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B-520.65. Festoons.

Jointe in festoonvwiring shall be staggered where practicable. Lamps enclosed
in lanterns or similar devices of combustible material shall be equipped with
approved‘guards.

E-520.66s Special Effects.

Electrical devices used for simulating lightning, waterfalls, and the like,
shalllbe so constructed and located that flames, sparks, or hot particles cammot
come in contact with éombustible material.

E~520.67. Cable Gopnectors.’

Cabkle connectors for'fleXible conductors shall be so constructed that tension
on the cord or cable will rot be transmitted to the connections. See E-400.10.
The female half cf the connector shall be attached to the line end of the cord or
canle.
E-520.68. _Conductors for Portables.

Flexible conductors used to supply portable stage equipment shall be Types K,
S, &0 or ST, except that reinforced cord may be used to supply stand lamps where
the cord is not liable to severe physical damage and is protected by an overcurrent

protection rated at not over 20 amperes.

F. Dregsing Rooms
E-520.71. Pendent Lampholders.
Pendent lamrholders shall not be installed in dressing rooms.
E=520.72. Lamp Guards.
A1l incandescent lamps in dressing rooms, where less than 8 feet from the floor,
shall be equipped with open-end guards riveted to the outlet box cover or otherwise

sealed or locked in place.

E=-520.73. Switches Required.

A1l lights and receptacles in dressing rooms shall -be controlled by wall



~431~
switches installed in the dressing rooms. ZEach switch controlling receptacles shall
be provided with a pilot light to indicate when the receptacle or receptacles are
energized.
G Grounding
5-520.81. _Grounding.

A1l metal x;aceways shall be grounded. The metal frameé and enclosures of
equipment including border lights shall be grounded, except the frames and enclos-
ures of portable equipment on grounded circuits operating at not over 150 volts to
ground. Grounding, when employed, shall be done in the manner specified in Chap-
ter E-250.

CHAPTER E-530

MOTION PICTURE STUDIOS AND SIMILAR I,OCATIONS
A+ General

E~570.01. Scope.

The requirements of this Chapter shall apply fo any motion picture studio,
exchange, factory, laboratory, stage, or to any portion of the building in which
motion picture films more than 7/8 inch in width are manufactured, exposed, dev-
eloped, printed, cuf, edited, rewound, repaired or stored.

Note: For recommendations for protection against cellulose nitrate film haz-
ards refer to NFPA Standard for the Storage and Handling of Cellulose Nitrate
Motion Picture Film (No. 40).

. B. Stage or Set
E=530.11. Permanent Wiring. '

The permanent wiring shall be in approved metal raceways or Type MI cable.

Exception: Communication circuits, and sound recording and reproducing equip-
ment may be wired as permitted by the chapters covering those installations. (See

Chapters E-640 and E-800.)
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E:ﬁjgélzf Portable Wiring..
The wiring for stage set lighting and stage effects; and other wiring which
is not fixed as to location, shall be done with approved portable cables and ap-
proved flexible cords. This requirement shall not apply to portable lamps or other
electrical equipment used as properties in a motion picture set, on a studio stage
or 10#, or on location.

E~530.13. _Stage Lightine and Effects Control.
Switches used for gtudio stage set lighting and effects (on the stages and

lots and on Jonation) shall be of the externally-operable type. When contactors
are uied ag th? disconnestiag means for fuses, an individual externally-operable
type auwitch ‘such as a tumbler switch) for the control of each contactor, shall be
woeatad ab a distance of not more than 4ix feet from the contactor, in addition o
reaote~control Sﬁitches.v w

Exception: 4 single externally-operable switch may be used to simultaneously
discommect all the contactors on any one location board, where located at a dis~
tanre of not more than 6 feet from the location board.
Foiliade  Rlugging Boxes.

Fach meceptacle of plugging bexes shall have a current-carrying capacity of
not less than 30 amperes.
E-530.15.__Enclosi. nd Gua ‘np-Ljvé Parts.

(1) Live parts shall be enclosed or guarded‘to prevent accidental contact by
persons and objects.

(2) A1l switches shall be of the extérha11y~operable type.

(3) Rheostats shall be placed in approved cases or cabinets which enclose all
live parts, having only the operating handles exposed.

(4) Current-carrying parts of "bull-switches", "location boards", "spiders",
and plugging boxes shall be so enclosed, guarded, or located that persons cannot

accidentally come into contact with them or bring conducting materials into contact
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with them.
E-530.16. _Portable Lamps.

Portable lamps and work lights shall be equipped with approved portable cords,
approved composition or metal-sheathed porcelain sockets and substantiéi’guards.

Exceptiont The requirements of this rule shall not apply to portable lamps
used as properties in a motion picture set, on a studio stage or Jot, or on loca-
tion.

E~530.17. Portable Arc Lamps.

Portable arc lamps shall be substantially constructed. The arc shall be pro-
vided with an enclosure designed to retain sparks and carbons and to prevent per-
sons or materials from coming into contact with the arc or bare live parts. The
enclosures shall be ventilated. All switches shall be of the externally-operable
type.

E-530.18. Overcurrent Protection - Short Time Rating.*

(1) General. Automatic overcurrent protective devices (circuit-breakers or
fuses) for feeders, and subfeeders for moving-picture studio stage set lighting and
the stage cables for such stage set lighting, shall be rated or set to operate at
not more than 400 per cent of the values given in Table E-310.12 and Tabls E-400.09
(2).

¥Special consideration is-given to motion picture studios because filming pef~
iods are of only a few minutes duration and are rarely longer'than 10 minutes.

() Feeders. The feeders from the substations to the stages shall be pro-

tected by means of overcurrent devices having suitable current-carrying capacity
(generally located in the substation). The overcurrent devices may ke ‘double-pole,
or two single-pole devices may be used. There need be no pole or overcurrent coil
in the neutral conductor. The overcurrent device setting for each feeder shall not
exceed 400 per cent of the carrying capacity of the feeder, as given in Table

E~310.12 for the kind of insulation used.
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(3) "“Location Boards". Overcurrent pr§tection (fuses or circuit~breakers)
shall be provided at the Mocation boards". The fuses in the "Jocation boards"
shall be not larger in rating than 400 per cent of the carrying oapécity of the
cables between thé "ocation boards" and the plugging boxes.

(4) Elggging_ﬁgggﬁ. Where plugging boxes are not provided with overcurrent
protective devices, each cable or cord smaller than No. 8 supplied through a plug-
ging bok shall be attached to the plugging box by means of a plug containing two
cartridge fuses or a circuit-breaker. The rating of the fuses or the setting of
the circuit-breaker shall be not more than 400 per cent of the safe carrying cap-
acity of the cables or cords as given in Tables E-310.12, E~310.13 and E~400,09(2)
for the kind of insulation used.

(5) Lighting. Work-lights, stand-lemps, and fixtures shall be comnected to
Plugging boxes by means of plugs containing two cartridge fuses not larger than 20
amperes, or they may be connected to special outlets on circuits protected by fuses
or circuit-bresker settings of not more than 20 amperes. Plug fuses shall not be
used unless they are on the load side of the fuses or circuit-breakers on the |
"location boards".

Conduit, amored cable or metal raceways, and all noncurrent-carrying metal

‘parts of appliances, devices and equipment shall be grounded as prescribed in Chap-
ter E-R50. This shall not apply to pendeﬂt and portable lamps, nor to stage light-
ing and stage sound equipment, nor to other portable or semiportable special stage
equipment,‘operating at not more than 150 volts to ground.

_Q. Dressing Rooms

E~-530.31. Dregsing Rooms.

Fixed wiring inldressing rooms shall be installed in accordance with wiring
methods covered in Chapter E-300. Wiring for portable dressing rooms shall be of

an approved type.
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D. Viewing, Cutting and Patching Tables
E=530.41. Lp__ublg_.

Only approved composition or metal-sheagh;d porcelain keyless lampholders,
equipped with suitable means to guard lamps from physicai damage and from film and
film scrap, shall be used at patching, viewing and cutting tables.

E. Film Storage Vaults
E-530.51. Lomps in Film Storage Vaults.

Lamps in film storage vaults shall be rigid fixtures of the glass enclosed and
gasketed type. Lamps shall be controlled by a switch having a pole.in each un~
grounded coﬁdﬁctor. This switch shall be located outside of the vault and provided
with a éilétvlight to indicate whether the switch is on or off. This switch shéli
discoﬁnect ffbm'all sources of supply all ungrounded conductors terminating in any
outlet in the vault.

_M;_Mmm_omg__u_l_g_w;_;_w ctrical Equipment in Film Storage Vaults.
No electrmc motors, heaters, portable lights, or other portable elgctzic equip-
ment shall be located in the film storage vaults.
| F., Substations
E=530.61. Substations. |
Wiring and equipment above 600 volts shall conform to Chapter E~710.

E-530.62, low-Voltage Switchboards.
.On 600 volts or less switchboards shall conform to Chapter E-384.

E~530.63. Overcurrent Protection of DC Generators.

Three-wire DC generators shall have protection consisting of overcurrent de-
vices having current ratings or settings in accordance with the generator rating.
The overcurrent protestive devices may te single-pole or two-pole and need not have
a pole or overcurrent coil in the neutral lead (whether it is grounded or unground-

ed.)
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E-530.64. Working Space and Guarding.

Working space and guarding in permanent fixed substations shall conform to
E-195.15 and E-195.16. For guarding of live parts on motors and generators, see
E-430.011 and E-430.014. Switchboards for voltage of not more than 250 volts DC
between conductors when located in substations or switchboard rooms accessible to
qualified persons only need not be dead~front.

E-530.65.  Portable Substations.

Wiring and equipment in portable substations shall conform to the rules apply-
ing to installations in permanent fixed substations, but, due to the limited space
available, the working spaces may be reduced, provided that the equipment shall be
so arranged that the opsrator may do his work safely, and so that other persons in
the vicinity camnot accidentally come into contact with current-carrying parts or
bring conducting objects into contact with them while they are energized.
E-530.66._Grounding at Substations.

Noncurrent-carrying metal parts shall be grounded except the frames of DC cir-

cult-breakers installed on switchboards.
CHAPTER E-540

MOTION PICTURE PROJEGCTORS
A+ General

E"SAQ.O]_. SCODG.

This Chapter applies to motion picture projectors and associated equipment of
the Professional and Non-Professional Types.
B. Bquipment and Projectors of the Professional Type
F=540.10. Professional Projector - Definition.
The professional projector employs a 35-millimeter film which is 1-3/¢ inch

wide and has on each edge 5.4 perforations per inch.
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E;ééO,Jl. Enclosure.

The professionel type of projector, such as is commonly used in theatres and
motion picture houses, shall be located in an approved enclosure. Such enclosure
shall not be.c;ns;de;ed>as a hazardous location as defined in Chapter E-500.
E=540.12. Notor-Driven Proiectors. |

Moto;-driven projectors shall be approved for the purpose as an assembly or
shall comply with all of the following conditions:

(1) An approved projector shall be used.

() An approved projector lamp shall be used.

(3) Motors shall be so designed or guarded as to prevent ignition of film by
sparks or arcs.

(4) Projectors shall be in charge of a gqualified operator.

E~-540.13. Branch-Circuit Conductors.

Conductors supplying outlets for projectors of the professional type shall not

be smaller than No. 8 and shall be of sufficient size B r the projector employed.
E-540,34. Conductors on Lamps_and Hot Equipment.

Asbestos covered conductors type AA or other types of insulated conductors

having a maximum operating temperature of 200°C. (392°F.) shall be used on all lamps
or other equipment where the ambient temperature at the conductors as installed will
exceed 50°C, (122°F,).

E-540.15. Flexibls Cords.

Cords anproved for hard service in Table E~400.11 shall be used on portable
equipment. |
E=560.26.  Lamp Guards.

Incandescent lamps in projection rooms or booths shall be provided with an
approved lamp guard unless otherwise protected by noncombustible shades or other

enclosures.
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E-540.17. _Location of Equipment.

Motor-generator sets, transformers, rectifiers, rheostats, and similar equip-
ment, for the supply or control of current to arc lamps on projectors shall, if
practicable, be located in separate rooms. Where placed in the projector room, they
shall be so located or guarded that arcs or sparks cannot come in contact with film,
and motor~-generator sets shall have the commutator end or ends protected as provided
in E-520.48.

E-540.38. GConstruction and Ventilation.

It is recommended that the administrative authority having jurisdiction over
the construction and ventilation of rooms for professional type projectors refer to
the NFPA Standard for the Storage and Handling of Cellulose Nitrate Motion Picture
Film (NFPA No. 40).

E~540.19. _Equipment Probibited.

Switches, overcurrent devices, or other equipment not normally required or
nsed for projectors, sound reproduction, flood, or other special effect lamps or
other equipment shall not be installed in such booths or rooms.

Exception: Remote-control switches for the control of auditorium lights or a
switch for the motor operating the curtain at the motion~picture screen.

E~540.20. Approval.

Projectors and enclosures for arc or incandescent lamps, rectifiers, trans-
formefs, rheostats, and similar equipment, shall be of an approved type.
E~540.21. Marking,

Projectors and other equipment as set forth in E-540.20 shall be marked with
the name or trademark of the maker and with the voltage and current for which they
are designed.

E~540.22. _ Rewinding, Examination and Storage of FExtra Films.

It is recommended that the administrative authority heving jurisdiction refer

to the NFPA Standard for the Storage and Handling of Cellulose Nitrate Motion Picture
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Film (NFPA No. 40).
Note: See E~530.51 and E~530.52. Also See E~530.41 for viewing tables.
C. Non-Professional Type Projectors
E-540.30. _Definition.

The non-professional projector employs £ilm other than that used on professional
type projectors.

E-~540.31. Booth Not Required.

Projectors of the non-professional or miniature type, when employing only
approved slow-burning (cellulose acetate or equivalent) film, may be operated with-
out a booth.

E-540.32. Approval.

Projectors, lamp enclosures, and current-controlling devices and similar de-
vices shall be approved as component parts of the projector equipment.
E-540.33. Source of Illumination.

The source of illumination shall be a lamp of a type approved for stereopticon
use or for motion-picture projection.
E~5/0.34. Marking.

Projectors shall be marked with name or trademark of the maker, with the cur-
rent and voltage for which they are designhed, and for projectdors of this type using
the standard 35-miliimeter film, with the wording "For use with slow-burning films
only". -
£=540.35. Non-Professional Film Marking.

The slow-burning (cellulose acetate or equivalent) film shall have a permanent
distinctive marker for its entire length identifying the manufacturer and the slow-
burming character of the film stock.

D. Sound Recording and Reproduction

E~540.50. _Sound Recording and Reproduction
Sound recording and reproduction equipment shall comply with Chapter E-640.
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- CHAPTER E-560
TARM WIRING
E2860.01. General.
Farms contein a variety of different locations from dry to corrosive and are
generally located ia areas where it is difficult to obtain 10# resistance grounds.
In addition faxm animals are often in a position whers they form a path to ground
for any electric charge which may appear on stanchions.
features of ferm wiring which are to be handled

(1) The electric service may be brought to one point or one building and complets

his chapter covers only thor
differently from other occupancies.s

ssrvice equipment placed at that point or the sexvice equipment may be
bmitted. If the service entrance equipment is placed at one point, disconnect means
shall be placed at each building but service cable and entrance is not necessary.
IF service disconnect means are not located at one point each building shall have a
somplete service entrance.A

(2) The water pump may be connected in such a way that the opening of other
than 1ts ouwn circuit protection will not interrupt service to the pump.

(3) Service equipment and sny other outdoor electiical equipment should be
placed at laast & feet above the ground.

(1) The neutral conductor and service raceway shall be grounded at the en-

trance to each building served. If the buried rortion of the water systém on the
‘exm is less than 50 feet, exiluding well casings, or has a resistance to ground of
ore than 3 ohms, the water system shall be augmented by at least 2 grounding elec~
irodes recognized in E-R50.083.

-

Notet Any metal stanchions or other metal objects in contact with animala
should ize insulated from the metal in contact with the ground electrode if this is
poseible. It may be necessary to install a gravity feed to water cupy or use hoses
srranged to drain when shut off. The metal in contact with animals may be grounded
gseparately. Additional protection for animals in stanchions could be provided by

#Other rules in this code ave applicable to farm wiring when not in conflict with
this chapter,
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bonding all parts of the stanchions together and placing metal reinforcing rods
bonded to the stanchions in the floor.

(2) The neutral conductor shall be grounded at each huilding even though there
may be no service entrance equipment. In addition a ground shall be carried back from
from metal enclosures of electrical equipment to the point where the neutral is
grounded. The ground for non-current carrying parts and the neutral shall be tied
together at the grounding point.

E~560.04._ Wiring.

The following types of wiring may be used for different farm locations:

(1) Spaces where livestock is housed, milk house, utility rooms, pump houses,
cooling rooms, root cellars, silos, chickeun coops, and basements, knob-and-tube
wiring or nonabsorbent (Neoprene jacket) non-metallic sheathed cable shall be used.
In addition, insulatéd boxes, lampholders, ducts, and bushings should be used. The
type of insulation recommended is porcelain. If some metal enclosures must be used
they shall be mounted on insulating material out of contact with masonry. Entrance
switches and distribution cabinets may be placed outside and this is recommended
where corrosive, temperature and moisture conditions within the building warrant.

(2) Dry portions of living quarters, any type of wiring system authorized by
this code may be used.

(3) Workshops, storage sheds, shelters, tobacco sheds, any type of wiring
system authorigzed by this code may be used.

(4) Hay mows and granaries. Any Sype of wiring authorized bty this code may
be used, provided all lamps are installed in a vertical position and protected with
a dust~tight fixture, all wiring is arranged or ehclosed to keep hay and grain away,
and ducts if used arranged to reduce condensation and to drain.

(5) Outside wiring. For outside wiring requirements see Chapter E-730.





